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ADDRESS  TO  THE  ROYAL  GEOGRAPHICAL  SOCIETY,  1908.* 

By  Sir  CLEMENTS  R.  MARKHAM,  E.O.B.,  F.RS.,  PreBident. 

It  ifl,  I  think,  very  satisfactory  to  find  that  the  Society,  year  by  year, 
continues  to  flourish  and  to  increase  the  number  of  its  members ;  and 
that,  in  spite  of  the  diminution  of  income  caused  by  our  large  grant 
to  the  Antarctic  Expedition,  oor  means  of  usefulness  have  not  been 
materially  reduced.  I  feel  very  strongly  that  our  flourishing  condition 
IB  due,  in  no  small  measure,  to  the  efficiency  and  excellence  of  the 
Society's  staff;  and,  first  and  foremost,  to  the  admirable  way  in  which 
the  Journal  is  edited  by  our  Secretary.  The  new  series  has  now  reached 
its  twentieth  volume,  covering  the  period  from  1893  to  1903.  In  my 
anniversary  address  for  1 894,  I  was  already  able  to  record  that  it  was 
quoted  everywhere;  that  it  was  favourably  noticed  by  the  principal 
organs  of  the  preps ;  and,  above  all,  that  it  was  highly  commended  by 
the  celebrated  German  geographer  Baron  von  Richthofen,  than  whom 
there  is  no  better  judge.  Since  that  time  the  Journal  may  truly  be 
said  to  have  improved  from  year  to  year.  It  is  now  the  chief  repository 
of  geographical  information  from  all  parts  of  the  world.  It  contains 
original  maps,  such  as  that  of  the  Congo  and  those  of  the  Eang- 
chenjunga,  of  the  utmost  value ;  and  the  numerous  illustrations  have 
largely  increased  its  popularity  and  usefulness.  Such  excellence  could 
not  be  reached  without  oorresponding  expenditure;  but  this  is  met, 
to  some  extent,  by  receipts  from  advertisements.  The  Society  owes 
the  high  position  held  by  our  Journal  to  the  ability  and  untiring 
labour  of  its  accomplished  Secretary,  Dr.  Scott  Eeltie.  As  for  his 
other  work  for  the  Society,  there  are  few  Fellows  who  have  not 
personal  knowledge  and  experience  of  his  unfailing  courtesy,  his  inde- 
fatigable industry,  and  his  sound  judgment  in  all  matters  relating  to  our 

•*  Bead  at  the  AnniverBary  MeetiDg,  May  18, 1903. 
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worlr.«.''Tbe  Oonnoil  plaoes  the  highest  value  on  the  way  in  which  the 

Sooi^ly^B  bubiness  is  conducted  by  Dr.  Eel  tie ;  and  for  myself  personally 

I  can  (Bay  witb  truth  that  tbe  President  is  relieyed  of  half  bis  labours, 

'aod  of  all  his  anxieties,  by  the  perfect  confidence  he  is  able  to  place 

^..'••in  the  ability  and  zealous  work  of  the  Secretary.     Dr.  Keltic  enters 

./\.'  upon  every  new  project  for  the  advancement  of  geography  and  for  the 

'-*.**    increased  usefulness  of  the  Society's  operations  witb  an  amount  of  zeal 

and  intelligence  tbat  cannot  easily  be  surpassed.    It  is,  however,  only 

those  who  are  daily  working  witb  bim  that  can  know  the  full  extent 

of  the  good  that  be  accomplishes. 

Tbe  Society  is,  at  tbe  present  time,  very  fortunate  in  having  tbe 
services  of  such  an  excellent  staff.  In  Mr.  Heawood  we  have  a  librarian 
who  possesses  no  ordinary  knowledge  of  geographical  literature,  and 
who  takes  a  keen  interest  in  completing  our  library  and  in  making  it 
as  useful  and  accessible  as  possible  to  tbe  Fellows.  Mr.  Reeves  has  bad 
an  experience  of  our  map-room  extending  over  a  quarter  of  a  century. 
His  qualifications  as  curator  are,  therefore,  unequalled.  But  it  is  for 
his  BUCccFS  as  an  instructor  tbat  tbe  Society  is  most  indebted  to  bim. 
Mr.  Beeves  combines  a  profound  knowledge  of  bis  subject  witb  rare 
gifts  of  exposition,  and  I  bear  on  all  bands  that  bis  system  of  instruction 
gives  tbe  greatest  satisfaction  to  those  who  benefit  from  it.  The 
number  of  students  has  greatly  increased.  During  tbe  past  year  sixty- 
four  students  have  passed  tbrough  Mr.  Beeves'  bands,  and  four  have 
succeeded  in  obtaining  tbe  Society's  diploma.  Mr.  Evis,  our  chief  clerk 
and  accountant,  has  now  been  in  our  service  for  thirty-seven  years,  and 
has  held  bis  present  post  for  twenty  years.  I  have  always  looked  upon 
him  as  a  model  of  efficiency,  and  as  one  in  whom  tbe  most  complet.e 
reliance  can  be  placed. 

Our  service  is  liked,  and  members  of  our  staff  do  not  care  to  leave  it. 
One  of  them  has  served  us  for  upwards  of  fifty  years.  Tbe  junior 
members  of  it  are  efficient  and  zealous,  and  all  pull  well  together.  I 
have  been  struck  by  this  on  several  occasions.  Quite  recently,  on  tbe 
occasion  of  our  Elizabethan  Exhibition,  all  tbe  arrangements  were  ably 
and  admirably  conducted,  without  a  mistake,  with  excellent  taste,  and 
without  a  complaint. 

In  my  address  last  year  I  referred  to  tbe  action  taken  by  tbe  Council, 
in  resolving  tbat  there  should  be  a  Special  Education  Committee  to  deal 
witb  communications  from  tbe  London  School  Board  and  tbe  Oxford 
and  Cambridge  Local  Examination  Board.  This  committee  has  con- 
sidered tbe  subject  of  geographical  education  at  several  sittings,  and 
has  drawn  up  two  syllabuses  for  tbe  guidance  of  teachers  of  geography, 
one  dealing  witb  elementary  education,  and  tbe  other  witb  secondary 
education.  It  is  hoped  tbat  these  syllabuses  will  be  issued  shortly,  and 
that  they  will  tend  to  place  our  science  on  a  clear  and  satisfactory  basis 
both  in  elementary  and  secondary  schools. 
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In  other  directions  during  the  past  year  evidenoee  of  the  inoretieing 
intereet  in  geography  as  an  educational  eiibjeet  have  been  manifest. 
Urxent  inqniiiefl  are  received  at  the  Society's  rooms  as  lo  where  good 
geographical  teachers  can  be  found,  or  asking  for  guidance  or  advice 
H8  to  methods  and  appliances,  maps  and  text-books.  It  is  to  be  hoped 
that  ill  the  re-organization  of  education,  whioh  is  on  foot  in  this  country, 
provision  for  the  adequate  training  of  teachers  in  geography  will  be 
made,  as  is  the  case  with  other  subjects.  More  than  one  of  our  pubUo 
sohools  is  known  to  be  equipping  itself  fur  the  more  thorough  teach- 
ing of  geography  by  the  purchase  of  orographical  mapt>,  and  in  other 
ways.  It  may  further  be  noted,  as  a  sign  of  the  movement  in  progress, 
that  &  course  of  lectures  on  the  teaching  of  geography  was  recently 
delivered  in  Leeds,  at  the  instance  of  the  West  Riding  County  Council, 
and  was  attended  by  more  than  eight  hundred  experienced  teachers 
from  seoondsry  and  primary  schools. 

The  position  of  geography  in  the  Universities  continues  to  be  hopeful. 
The  arrangements  for  the  school  at  Oxford  are  in  all  respects  satisfaotory, 
and  there  at  last  wo  see  our  long-continued  efforts  bearing  fruit.  At 
the  regular  courses,  during  the  past  year,  there  has  been  an  attendance 
of  nearly  one  hundred  and  fifty  students.  In  addition,  a  most  success- 
fnl  vacation  course  has  been  held,  which  was  followed  by  more  than 
twenty  teachers,  nearly  all  graduates.  A  "  certificale  in  geography" 
bu  been  established  by  the  University  to  meet  the  needs  of  those  who 
cannot  spare  the  time  required  for  a  Diploma,  There  is  now  a  distinct 
prospect  of  an  important  step  forward  being  taken  at  Cambridge.  On 
this  I  oaunot  say  more  at  present,  but  I  am  not  without  hope  that  before 
the  close  of  the  year  geography  at  Cambridge  will  at  Isst  be  on  a  satis- 
factory footing.  The  Reader  at  Cambridge.  Mr.  Yule  Oldham,  has, 
meanwhile,  given  courses  of  lectures  on  the  geography  of  Europe, 
showing  the  inflnenoe  of  physical  features  on  national  development, 
which  were  attended  by  thirty  students  in  the  Michaelmas  and  forty- 
one  in  the  Lent  term,  lie  has  also  given  lectures  on  the  principles  of 
physical  geography,  less  nnmer^usly  attended,  and  on  the  history  of 
geographical  discovery.  Altogether  he  had  over  ninety  attidente  attend- 
ing his  lectnres  during  last  term.  Mr.  Yule  Oldham  has  also  organized 
fortnightly  evening  meetings,  on  the  model  of  a  German  "  Colloquium," 
at  which  original  papers  have  been  road  bj-  selected  students. 

I  was  able  to  report  to  you  last  year  that  geography  had  been 
placed  on  a  proper  footing  in  the  reconstituted  University  of  London. 
Among  other  arrangements,  it  has  been  included  in  the  optional 
subjects  in  the  matriculation  examination.  The  programme  of  the 
subjects  for  this  examination  was  in  every  respect  satisfactory,  placing 
geography  on  a  level  worthy  of  a  university.  The  first  examina- 
tion baa  been  held  under  this  programme,  and  the  paper  was  a  stiff 
one.     The  number  of  candidates  was  hixty-six,  but  the  resnlt  was  not 
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altogether  eatiafactory,  tbongh  not  Burprising  on  the  firet  begioning ; 
for  the  examinatioa  made  a  demand  on  powers  of  obeervation  and 
reasoning  to  which  pupils  in  this  country  have  not  been  aecuetomed. 
There  is  every  reason  to  expect  that,  in  time,  both  teachers  and  papils 
will  rise  to  the  standard.  In  the  London  University  large  olaeses  have 
attended  the  geographical  courses  at  the  School  of  Eoonomice,  one  of 
them  containing  nearly  twenty  graduates.  The  first  intermediate 
examination  for  the  degree  of  B.So.  in  economies  is  about  to  take  plaoe, 
with  geography  as  one  of  the  obligatory  subjects. 

It  will  be  remembered  that  in  1894  I  introduced  the  plan  of  print- 
ing,  with  the  general  list  of  Fellowa,  a  list  of  those  who  have  read 
papers,  published  books,  or  are  known  to  have  a  special  knowledge  of 
any  department  of  our  science,  which  I  called  a  List  of  Referees, 
because  papers  or  queetions  can  be  advantageously  referred  to  them  for 
report.  This  list  has  annually  been  corrected  and  revised.  It  was 
thought  that  it  would  be  the  ambition  of  younger  Fellows  to  qualify 
themselves  for  inclusion  in  the  list;  and  in  other  ways  I  hoped  that 
the  plan  would  have  a  tendency  to  draw  the  Fellows  more  together, 
and  into  nearer  touch  with  the  ("'ounoil.  This  has  been  the  ease  to 
some  extent,  but  not  to  the  extent  I  hoped. 

With  a  somewhat  similar  intention,  I  instituted  the  plan  of  having 
afternoon  meetings  in  our  map-room,  for  the  reading  and  diseuseion  of 
strictly  ecientifio  or  technical  papers  at  a  time  and  place  where  there 
could  be  special  audiences  and  full  discussions.  The  afternoon  meetings 
were  oommenced  in  November,  1894,  and  twenty-three  papers  have 
since  been  read.  Some  of  them,  such  as  Prof.  Riicker'a  on  terrestrial 
magnetism.  Dr.  Gregory's  on  the  age  of  the  Atlantio,  Mr.  Vaughan 
Cornish's  on  the  formation  of  sand-dunes.  Sir  John  Farquharson's  on 
the  Ordnance  Survey,  Mr.  Bemacchi's  on  the  great  ice-barrier,  and 
those  by  M.  Elis6e  Reelus,  were  important,  and  were  followed  by  in- 
teresting disouseions.  The  plan  proved  to  be  useful  and  capable  of 
further  development,  and  I  think  that  the  time  is  now  ripe  for  organiz- 
ing and  systematizing  these  afternoon  meetings  with  a  view  to  the 
promotion  of  geographical  research  in  various  directions,  under  the 
supervision  of  those  who  would  be  best  qualified  to  undertake  such 
a  task. 

From  the  commencement  of  our  Society  its  Councils  have  main- 
tained that  the  field  of  geography  embraces,  not  only  expeditions  for 
discovery  and  exploration  by  sea  and  land,  but  also  research  in  various 
directions,  both  in  the  study  and  in  the  field.  Any  one  looking  back 
Uirough  the  volumes  of  the  old  Journal  and  Proceedings  will  find  not  a 
few  papers  dealing  with  investigations,  as  distinguished  from  explora- 
tion. Our  traditions,  therefore,  authorize  us  to  give  special  eneoorage- 
ment  to  geographical  research,  both  in  its  purely  scientific  and  in  its 
practical  aspeots. 
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Mainly  through  the  coatiDtied  activity  of  the  Sooiety  daring  the 
lut  twenty-tive  years,  a  school  of  young  geographers  has  grown  up, 
who  are  oarryiog  out  researobee  in  varioiiB  departmenta  of  our  soienoe, 
and  who  are  thus  helping  to  raise  the  standard  of  geography  in  this 
country.  It  eeems  the  duty  of  the  Society  to  do  what  it  can  to  en- 
coorage  work  of  this  kind,  aud  to  invite  those  who  are  taking  part  ia 
it  to  lay  their  results  before  the  Society.  Thia  has,  hitherto,  been  done 
to  Bome  extent  at  the  afternoon  meetiugs,  and  it  is  now  only  necessary 
to  introduce  a  more  organized  procedure,  so  that  there  may  be  a  regular 
supply  of  suitable  papers.  If  the  meetings  are  arranged  at  fixed  dates, 
it  will  be  possible  to  obtain  an  audience  capable  of  discussing  each 
aabject  that  ia  brought  forward. 

A  permanent  committee  has  now  been  appointed  to  deal  with  this 
department  of  the  work  of  the  Society,  to  be  called  the  "  Besearob 
Committee."  It  will  consist  of  those  Fellows,  taken  from  the  List  of 
Kefereee,  who  are  moat  interested  in,  and  best  qualified  to  deal  with,  the 
subjects  which  are  embraced  in  geographical  research,  as  distinguished 
from  exploration,  in  all  its  numerous  branches.  It  ia  intended  that  the 
committee  shall  be  a  large  one,  and  shall  include  the  more  distinguished 
students  and  men  of  acience  among  our  Fellows,  iis  well  oa  the  members 
of  our  Council  ex  officio.  The  committee  will  meet  for  the  discussion 
of  anch  results  of  investigation  aa  may  be  brought  before  them  ;  and 
tha  Council  may  be  able  to  set  apart  a  moderate  sum  eaoh  year  for  the 
pnrpoae  of  encouraging  snoh  researches  among  the  younger  geographical 
aspirants. 

Among  the  numerous  lines  that  research  may  take,  the  following 
have  been  snggeated  : — 

New  methods  of  eurveying,  mapping,  or  computing. 

Discussion  of  a  definite  problem  of  geomorphology  {e.tj.  analysis  of 
a  river  system  or  a  coast-HneJ. 

Disouaaion  of  a  definite  problem  of  hydrography  (e.i/.  circulation  of 
water  in  a  restricted  sea  area). 

DiaoUGsion  of  a  definite  problem  of  meteorology  (e.g.  modifications  of 
general  weather  conditions  by  local  features). 

Kegional  studies  {e.g.  syntbeais  of  the  geography  of  a  county  or  of  a 
natural  unit  sach  as  the  Fens). 

Investigation  of  distrihattou  (^e.g,  of  Gome  crop  in  relation  to  natural 
facilities  and  access  to  markets ;  of  former  forests  in  rela- 
tion to  existing  boundaries ;  of  village  and  town  sites  in  a 
district). 

Mapping  of  distribution  of  plant  assooiations  in  a  given  area,  or  of 
a  human  disease  in  relation  to  climate  and  soil. 

History  of  the  map  of  some  country  (e.y.  the  British  Isles). 

Investigation  of  evidence  of  physical  ohanges  within  historiral  times 
^^^       {e.g.  the  British  coasts  ;  the  desiccation  of  oontinentsj. 
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Dieoussion  of  the  relation  of  laud  fuimij  to  military  muvcmeutH  in  h 
seleoted  area,  or  a  chosen  campaign. 

DisoQBsion  of  the  relation  of  land  forme  to  the  diatribntioD  of  tuan  ; 
to  the  distribution  of  animala  in  any  area. 

Geographical  conditione  affecting  the  developniont  and  colonization 
of  any  given  region. 

Complete  inveatigatione  from  the  geograjihical  standpoint  of  a 
limited  area  of  unexplored  or  partially  explored  territory. 

There  is  stilt  ample  room  for  exploratidn  and  expeditiooH  of  discovery. 
We  have  scarcely  yet  laid  down  the  great  lines  of  the  world's  geography, 
aud  there  is  wurk  for  geneTdtions  to  come  in  filling  in  the  delails, 
though  future  exploration  must  become  more  and  more  exact  and 
scientific  in  its  character.  But  we  ought  also  to  encourage  research, 
for  which  exploration  furnishes  the  raw  material.  By  the  plan  now 
in  eontejiplation,  we  shall  develop  the  purpoBes  of  the  List  of  Referees 
by  constituting  the  Reaeurch  Committee ;  and  we  shall  develop  further 
the  object  of  the  afteiuoon  meetings  by  promoting  research,  the  results 
of  which  will  place  the  meetings  on  a  mote  assured  and  regular  system, 
by  creating  the  necessity  for  their  being  more  frequent  and  at  fixed 
intervals. 

Turning  from  our  own  efforts  for  the  advancement  of  geography,  to 
the  labours  of  our  assooiatea  and  friends  in  the  field  during  the  past 
year,  I  would  first  refer  to  the  expedition  under  our  Vice-President, 
Sir  '1' bom  as  Holdich,  from  which  many  interesting  and  important 
results  may  bo  expected.  Last  year  Sir  Thomas  went  for  a  second 
time  to  the  Fatagonian  Andes  in  connection  with  the  delimitation  of 
boundaries  between  the  Argentine  Republic  and  Chile.  We  may  expeot 
to  have  an  account  of  the  tcsnlts  of  his  researches  at  one  of  our  meetings 
next  session.  Our  associate,  Mr.  Hanbury,  has  lately  returned  from 
an  exploration  along  the  arctic  shores  of  North  America,  aud  in  the 
inhospitable  regioa  to  the  suuth.  He  has  brought  back  much  valuable 
material.  The  devastating  eruptions  in  the  Wesl  Indies  afforded  an 
opportunity  for  investigating  volcanic  phenomena,  of  which  excellent 
advantage  was  taken  by  Dr.  Tempest  Anderson  and  Dr.  Flett.  The 
results  wore  given  to  the  Society  during  the  present  session. 

In  Africa  the  explorers  of  all  nations  are  as  busy  as  ever.  1  may 
make  special  reference  to  the  geodetic  expedition  led  by  Dr.  Bubin, 
under  the  supervision  of  Sir  David  Gill,  which  is  to  carry  the  measure- 
ment of  a  meridian  north  from  the  Zambesi.  Another  important 
expedition  in  Africa  was  that  of  M.  du  Bourg  de  llozas,  which  has 
been  doing  admirable  work  in  the  Nile  region,  and  was  making  its 
way  westward  to  the  Atlantic  when  its  accomplished  but  unfortunate 
leader  died.  In  Asia  aud  in  Australia  the  work  of  exploration  is  being 
carried  out  with  increasing  activity,  and  with  more  and  more  attention 
tu  scientific  method. 
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Ooeanographj'  is  attracting  increased  attention.  The  latemational 
Oounoil  for  the  investigation  of  fishery  and  other  problems  is  enper- 
iatendiog  excellent  work  in  the  North  sea  and  the  Atlantic.  Prof. 
Agnaaiz  may  be  said  to  have  completed  his  many  years  of  research  of 
cor&l  islands  and  coral  reefs.  The  results  are  being  jmblished  in  a 
series  of  handsome  Tolumes,  most  creditable  to  the  public  spirit  and 
soientifio  knowledge  of  the  accomplished  professor.  The  committee 
appointed  at  the  last  laternatiunal  Congress  on  the  terminology  and 
nomenclature  of  snb-oceanic  forms  met  recently,  and  the  results  of  their 
deliberations  will  donbtless  be  of  service  to  students. 

In  our  own  country  the  survey  of  the  lakes  of  Sootland,  carried  out 
by  the  joint  enterprise  of  Sir  John  Murray  and  Mr.  Lawrence  Pullar, 
has  been  making  rapid  progress ;  and  it  is  hoped  that  the  first  result, 
in  the  form  of  maps  and  reports,  will  be  given  Jn  our  Joumal  in  the 
course  of  a  month  or  two. 

We  now  come  to  ihe  two  most  memorable  events  of  tlie  past  year, 
and  of  many  past  years,  one  in  the  far  north,  and  the  other  in  the  far 
south. 

Captain  Sverdrup,  in  completing  our  knowledge  of  ibe  Parry 
archipelago,  has  also  completed  our  general  knowledge  of  Arolic 
geography.  It  is  this  completeness  which  is  thedistinguishiug  feature 
of  his  great  achievement.  In  Naneen'a  famous  vessel  the  Fyam,  he  left 
Cbristiania  in  1898,  and  continued  his  operations  for  no  less  than  four 
years  and  a  quarter.  He  had  with  him  a  party  of  a  dozen  resolute, 
capable,  and  able-bodied  explorers,  including  three  men  of  science,  a 
naval  officer,  and  a  cavalry  officer  who  was  a  good  surveyor.  Sverdrup 
is  an  experienced  Arctic  voyager,  a  thorough  seaman,  a  man  of  great 
resolution,  an  excellent  organizer,  and  a  good  comrade.  His  people 
worked  well  with  him,  and  in  barmony  with  each  other  to  the  end.  The 
consequence  was  that  he  succeeded  in  completing  a  fine  piece  of 
geographical  work,  for  which  he  and  his  gallant  companions  ideserve 
our  highest  commemlalion. 

Sverdrup's  original  object  was  the  exploration  of  the  northern 
■bores  of  Greenland,  but  very  nnfavourable  seasons  prevented  him  from 
proceeding  up  Smith  Kound.'  lie,  however,  cleared  up  the  question 
respecting  Hayes  Sound,  which  was  still  doubtful,  and  proved  that  it 
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land  whioh  ie  divided  from  Greenland  b;  Smith  Sound  rorniB  a  long  luland, 
ji;  u  iteTeu  nameii  have  been  given  to  vuioas  pnrta  of  it— 

1.  North  Lincoln.  5.  Arthur  Land. 

2.  Eliesmere  I^od.  6.  Giinni'll  Laod. 

3.  King  Ubcut  Land.  7.  Oronl  Land. 

4.  Schley  Land, 
geographical  Du(»Baity  that,  for  purpoaes  of  description,  there  b1ii>uIJ  be  a  Duoie 

ht  Ibe  whale  islanil      It  waa  Gnt  dierovered  by  BufQn  in  ItilG,  and  llrot  iiitmi<d  Elliia- 
■m  b)t  Xnglefield  in  185H.     Its  name  ihould,  therefore,  be  Eliesmere  Inland. 
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was  a  bay.  His  parties  crossed  the  land  to  the  westward  by  two 
routes.  He  then  turned  his  attention  to  the  region  for  which  Jones 
Sound  is  the  opening,  where  his  great  success  awaited  him. 

The  northern  coasts  of  the  islands  whose  southern  coasts  were  first 
seen  by  Sir  Edward  Parry  in  1819  were  discovered  by  Sherard  Osbom 
and  Eiohards  in  1853,  while  Prince  Patrick  Island,  the  westernmost  of 
all,  was  explored  by  McClintoch  and  Mecham  in  the  same  year.  The 
northern  coast  of  Ellesmere  Island  was  discovered  by  the  present 
Admiral  Aldrich  in  1876.  There  remained  a  wide  gap  between  Prince 
Patrick  Island  and  Aldrioh's  furthest,  which  could  be  approached  by  Jones 
Sound.  Owing  to  the  light  character  of  the  ice  on  the  northern  shores 
of  North  Devon,  Bathurst  and  Melville  Islands,  and  to  islands,  which 
were  named  Findlay  and  North  Cornwall,  having  been  seen  to  the 
northward,  we  always  assumed  that  there  must  be  yet  more  land  to 
the  northward.  Oo  the  northern  coast  of  that  land  we  expected  that 
there  would  be  heavy  ice-pressure,  similar  to  that  seen  on  the  north 
coast  of  Ellesmere  Island  and  on  the  western  coasts  of  Banks  and 
Prince  Patrick  Islands.  Thus  the  discovery  of  what  is  contained  in 
this  wide  gap  between  Prince  Patrick  Island  and  Aldrich's  furthest 
would  complete  our  knowledge  of  the  Parry  Archipelago,  the  most 
interesting  part  of  the  Arctic  Begions,  and  would  complete  our  know- 
ledge of  the  line  of  mighty  ice-pressure  from  the  polar  ocean,  extend- 
ing from  Point  Barrow  to  the  east  coast  of  Greenland. 

This  great  geographical  achievement  has  been  done  by  Captain 
Sverdrup  and  his  gallant  companions.  He  has  discovered  both  shores 
of  Jones  Sound  westward  of  the  furthest  point  reached  by  Sir  Horatio 
Austin  in  1851.  He  has  discovered  the  whole  of  the  western  side  of 
Ellesmere  Island,  with  its  numerous  deep  fjords,  the  shores  of  some  of 
which  are  of  great  geological  interest.  His  most  northern  point  was 
within  40  miles  of  Aldrich's  furthest.  He  discovered  a  long  island 
separated  by  a  strait  from  Ellesmere  Island,  which  he  named  Axel 
Heiberg,  after  one  of  the  munificent  promoters  of  the  expedition. 
His  comrade,  Gunnar  Isachsen,  discovered  the  two  large  islands  which 
we  assumed  to  exist  north  of  Bathurst  Island,  extending  westward 
beyond  the  meridian  of  the  eastern  coast  of  Melville  Island.  They  were 
named  the  Eingnes  Islands,  after  the  two  other  promoters  of  the  expedi- 
tion. The  expected  heavy  ice  was  pressing  on  the  northern  coasts  of 
the  newly  discovered  lands. 

The  discoveries  were  made  by  means  of  dogs  over  ice  suitable  for 
dog-sledging,  and  with  abundant  fresh  food. 

The  gap,  which  I  had  longed  to  see  undertaken,  has  thus  at  length 
been  filled  up.  On  either  side  are  the  English  discoveries  with  English 
name^,  while  wedged  between  them  are  the  Norse  discoveries  and  the 
Norse  names  iu  the  gap,  names  remindiug  us  of  the  old  West  Bygd  and 
East  Bygd  of  Greenland.     This  interlacing  of  Norwegian  and  English 
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diaooveries,  and  of  Norwegian  and  Eaglieh  names,  is  emblematic  of 
kindred  origins,  and  of  the  oloae  ties  of  friendship  uniting  the  two 
nations. 

1  repeat  that  one  of  the  great  merits  of  the  work  of  Sverdrnp  and 
his  gallant  companions  is  it«  thoroughness  and  completeness.  It  was 
no  small  pleasnre  to  me  that  it  became  my  dnty  to  present  Sverdrup 
with  the  royal  medal,  while  his  aooomplished  comrade  Isaohsen  has 
received  one  of  our  awards. 

We  are  at  last  able  to  contemplate  the  vast  Parry  Archipelago  as  a 
whole.  It  is  a  region  of  great  interest,  from  many  points  of  view. 
Opposite  to  the  west  coast  of  Greenland,  separated  by  Baffin's  Bay  and 
Smith  Sound,  there  are  three  Islands  of  oonaiderable  size — Baffin  Island, 
North  Devon  Island,  and  Ellesmere  Island.  The  eastern  sides  of  these 
islands  are  composed  of  primitive  rock,  are  glaoiated,  and  resemble 
Greenland  in  several  respects.  But  to  the  westward  there  is  a  great 
change,  where  a  vast  area  is  covered  by  the  Parry  Archipelago,  con- 
sisting of  fourteen  large  islands,  many  small  islands,  and  a  peninsula. 
To  the  south  there  are  three  large  islands  separated  by  straits  from  the 
North  American  Continent,  namely,  Banks  Island,  Wollaston  Island,* 
and  King  'William  Island.  The  Boothia  Peninsula  may  be  included. 
Then  corae  Prince  of  Wales  and  North  Somerset  Islands.  Occupying  a 
central  position  are  North  Devon,  OornwalUs,  Bathurst,  Byam  Martin, 
Melville,  Eglinton,  and  Prince  Patrick  Islands.  To  the  north  are  the 
Siugnes  and  Asel  Heiberg  Islands. 

These  islands  differ  from  the  Greenland  region  in  having  no  glaciers, 
There  most  be  much  less  precipitation,  and  all  the  meteorological  oon- 
ditions  are  of  very  special  interest.  Their  geological  formations  are 
even  more  interesting.  In  some  parts  there  are  extensive  Silurian  beds 
very  rich  in  fossils,  then  Carboniferous  sandstones  with  coal,  and  lime- 
stones. The  MesoEoio  period  is  represented  by  Liassio  Baurians  and 
other  fossils,  and  the  Tertiary  by  a  rich  fossil  flora  iu  the  northern  part 
of  the  area.  One  interesting  problem  is  connected  with  the  remains  of 
trees — large  trunks  whioh  have  been  found  in  Banks  and  Prince  Patrick 
Islands,  as  well  as  in  the  western  fjords  of  Ellesmere  Island.  Authori- 
ties differ  respei'ting  their  origin:  Sir  Eoderick  Murchiaon  was  inclined 
to  the  view  that  they  were  driftwood,  others  maintain  that  the  trees 
grew  in  aitu  at  a  comparatively  recent  period,  while  Mr.  Sobei  of  the 
Sverdrnp  Expedition  thinks  that  the  tree-trunks  belong  to  the  Tertiary 
period.  There  are  many  other  problems  in  the  geology  and  physical 
geography  of  the  archipelago  of  great  interest,  especially  those  relating 
to  the  granite  boulders  far  from  their  original  sites,  to  the  different  levels 

*  Thii  ialond,  like  Ellcuui-re  Islund.  baa  auffered  fram  a  plethora  of  namea.  One 
put  ii  mUed  Prince  Albert,  BOotber  Victoria,  anothur  Wolliutoa.  A  aaian  for  the 
«bole  ialnnd  ia  a  googriLpliical  Deed,  and  it  seems  to  be  beat  entitled  to  that  at  Wollosbiii 
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of  the  land,  to  the  cliaitioter  ftnd  depth  of  the  ohanaelci,  the  ioe-moTe meats 
and  onirents,  and  the  position  of  the  still  water  where  the  tides  of  the 
two  oceans  meet.  The  fauna  and  flora  are  dependent  Urgely  on  the 
oharacter  of  the  rook  formations,  and  the  amonnt  of  precipitation,  as 
regards  distribution,  and  this  is  another  subject  of  study.  Than  there 
is  the  myBterious  people  who,  at  some  remote  period,  traversed  the  whole 
arohipelago  except  the  extreme  outer  western  and  northern  shores,  and 
left  numerous  vestiges.  Here,  too,  are  llie  scenes  of  the  most  famous 
deeds  of  Arctic  exploration.  The  greatest  voyage  with  the  aid  of  steam 
was  made  by  the  Alert  under  Sir  George  Nares  ;  for  she  alone  has  battled 
with  the  palteoorjstio  ice,  and  thus  wintered  further  north  than  any 
other  ship  ever  has,  or  probably  ever  will,  apart  from  the  Fram  drift- 
ing. But  the  greatest  voyages  of  sailing  ships  among  the  ice  of  the 
Arctic  RegiouB  were  undoubtedly  those  of  I'arry  in  1819-20,  and  Frank- 
lin in  1845-46.  lo  the  Parry  Archipelago,  too,  the  greatest  feats  of 
Arctic  sledge  travelling  have  been  perftirmed.  Here  UcCIintock  and 
Mecham,  without  the  aid  of  dogs,  were  away  105  and  94  days,  and  went 
over  1328  and  1163  miles  respectively.  ITere  Meoham  went  over  i:S3C 
miles  at  the  rate  of  20  miles  a  day.  Snob  work  as  this  has  never  even 
been  approached  in  any  other  part  of  the  north,  and  I  do  not  think  that 
it  ever  will  be.  These  journeys  would  have  taken  the  explorers  from  Cape 
Fligely  to  the  north  pole  and  back  with  ease,  and  without  the  aid  of  dogs. 

Thus  ihe  Parry  Archipelago,  from  many  points  of  view,  presents 
subjects  for  study  of  the  greatest  interest.  Now  that  Sverdrup'a  dis- 
ODvories  have  completed  the  work  in  the  tield,  the  raw  material  is  all 
oollected,  and  offers  a  splendid  auliject  for  geographical  research. 

Captain  Peary  has,  in  the  face  of  extraordinary  difficulties,  succeeded 
in  reaching  the  extreme  northern  point  of  Greenland,  the  most  northern 
land  in  the  world,  in  83'  20',  and  even  travelled  for  three  days  to  the 
south  oaht.  This  completes  another  important  Arctic  discovery,  ISaron 
Toll  is  still  engaged  on  his  work  of  exploration  to  the  nortli  of  Siberia. 

The  whole  problem  of  Arctic  geography  has  now  been  solved. 
There  ere  many  isolated  pieces  of  work  that  I  should  like  to  see  under- 
taken. One  of  them  hae  been  entered  upon  by  Captain  Amundsen,  who 
Is  just  about  to  commence  his  daring  voyage,  in  a  very  small  vessel,  to 
the  north  magnetic  pole,  Onr  l.'ounoil  has  had  pleasure  in  subscribing 
to  his  fund.  Others  may  be  attempted  in  future  years.  But  there  are 
none  which  would  justify  the  deepatoli  of  an  expedition  on  a  large  scale. 

Wo  will  give  our  final  attention  to  the  Antarctic  Eegions,  and, 
before  referring  to  our  own  great  work— which,  indeed,  will  require  a 
separate  address  to  the  Fellows  of  the  Society— we  ranst  turn  to  what 
is  being  done  in  the  Weddell  and  Enderby  Quadrants. 

I  had  the  great  pleasure  of  wishing  Dr.  Otto  Nordenstiiild  God- 
speed when  he  started  on  his  expedition  on  October,  1901.  The 
AulaTctii:,  with  that    experienced    polar  navigator  <'aptain    Larsen  iu 
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oommand,  finally  left  Falmouth  on  October  26.  She  visited  the  Argen- 
tine magnetic  obeervatory  on  Stat  en  Island  on  January  6,  1902,  and 
sighted  one  of  the  South  Shetland  Islands  on  the  11th.  From  the  12th 
to  the  2l8t  of  February,  1902,  the  Antarctic  was  engaged  in  landing 
Dr.  Nordenskiold  and  a  small  party  at  the  northern  end  of  Graham 
Island  at  Admiralty  Inlet,  Snow  Hill  Land,  south  of  Gockbum  Island 
(Louis  Philippe  Land).  Here  he  wintered,  and  intended  to  do  some 
sledging  work  in  the  spring,  but  he  was  250  miles  north  of  the 
antarctic  circle,  by  the  coast.  The  Antarctic  was  back  at  the  Falk- 
land Islands  by  March,  and  visited  South  Georgia  in  the  winter.  In 
February,  1908,  it  was  expected  that  the  ship,  after  returning  to  the 
winter  quarters  and  taking  Dr.  Nordenskiold  and  his  party  on  board, 
woold  return  to  the  Falkland  Islands.  But  she  has  not  appeared,  and 
some  anxiety  is  felt  in  consequence.  I  understood  that  it  is  intended 
to  send  out  a  relief  ship.  I  most  sincerely  trust  that  all  may  yet  be 
well  with  the  gallant  Swedish  explorers. 

Mr.  Bruce  completed  his  arrangements  for  an  expedition  into  the 
Weddell  Quadrant  last  year.     He  purchased  an  old  Norwegian  whaler 
named  the  Heda,  built  in  1872,  139  feet  long  by  29,  and  of  355  tons 
burden,  at  Sandefjord.     I  had  twice  inspected  her,  and  found  that  she 
would  require  very  extensi've  repairs  before  she  could  be  made  fit  for 
ice-navigation.     These,  it  is  understood,  she  has  received  in  the  Clyde, 
and  her  name  was  changed  to  the  Scotia.     Captain  Eobertson,  an  ex- 
perienced whaling  captain,  is  in  command,  and  Mr.  Bruce  is  leader  of 
the  expedition.     The  scientiGc  staff  consists  of  Mr.  Mossman,  meteoro- 
logist ;  Dr.  Pirie,  surgeon  and  geologist ;  Mr.  Rudmose  Brown,  botanist ; 
and  Mr.  Brown  and  Mr.  Wilton,  zoologists.      They  are  well  supplied 
with  dredging-gear  and  deep-sea  mounding  apparatus.     After  a  satis- 
factory voyage  to  the  Falkland  Islands,  they  left  Port  Stanley  on  January 
25,  intending  to  reach  the  pack  edge  on  the  30th  western  meridian,  and 
follow,  if  possible,  the  track  of  Captain  Weddell.     This  was  not  found 
possible  by  Sir  James  Boss,  but  seasons  vary  exceedingly.     I  am  not 
aware  of  Mr.  Bruce's  grounds  for  expecting  to  find  a  comfortable  harbour 
in  that  direction.     But  I  have  already  expressed  my  views  when  I 
discussed  the  routes  for  Antarctic  Expeditions.     Weddell,  on  February 
20,  1823,  went  as  far  south  as  74*^  15'  without  meeting  with  the  pack; 
but  Dumont  d'Urville  was  stopped  on  Weddell's  meridian  in  64^  S.,  and 
Boss  in  65°  12'  S.,  finding  a  dense  impenetrable  pack.     My  own  impres- 
sion is  that  there  is  a  landless  ocean  of  great  extent  and  depth  in  this 
direction.     But  the  data  on  which  an  opinion  can  be  formed  are  meagre, 
and  I  trust  that  I  may  be  wrong.     It  would  be  a  misfortune  if  Mr. 
Bruce  had  to  winter  in  the  open  pack,  where  little  useful  work  can  be  done. 
The  German  Expedition  had  the  great  advantage  of  having  selected 
one  of  the  two  best  routes  for  Antarctic  discovery.     The  expedition  left 
Kerguelan  Island  on  January  81,  1902,  but  appears  to  have  shaped  a 
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tHiuree  tu  the  south-east.  I  have  always  thought  that  if  the  Gaust  made 
fgr  Kemp  and  Enderby  Land  (which  are  probably  one)  in  about  60°  K.,  a 
coast-liue  would  be  found  facing  to  the  east,  with  navigable  water,  where 
great  discoveries  might  be  made.  Kven  if  Dr.  Drygalaki,  after  steering 
south-east,  entered  the  paok  away  from  the  laud,  I  think  it  likely 
that  there  is  a  coaat-line  not  very  far  to  the  east.  There  are,  in  my 
opinion,  very  great  possibilities  in  that  direction,  and  1  hope  and  believe 
that  my  friend  IJrygalski  and  his  gallant  companions  will  return  after 
having  made  important  disooveries,  if  not  this,  then  next  year.  As  a 
necessary  pieoaulion,  I  understand  that,  if  no  news  is  received,  a  relief 
ship  will  be  sent  oat  to  the  Grerman  Expedition  next  autumn.  As  re- 
gards magnetic  observations,  the  Gauss  is  working  in  concert  with  the 
Discovery.  Meteorological  phenomena  depend  very  much  on  local  influ- 
ences, and  the  separating  distance  precludes  concert  in  any  other  form 
save  in  the  form  of  warm  and  cordial  wishes  fur  the  welfare  of  each. 

The  work  of  our  own  expedition,  the  news  of  whioh  may  be  said 
to  be  in  oonrse  of  arrival,  is  so  great  a  subject  that  it  will  necessitate 
separate  treatment  on  another  occasion.  It  will  be  remembered  that 
the  relief  ship  Morning  was  filled  up  with  provisions,  stores,  and  coals 
for  the  Discovery,  and  that  a  bouse  was  specially  built  on  deck,  and 
adapted  for  taking  about  a  hundred  carcases  of  sheep  in  ioe.  Captain 
Colbeck  left  Lyttelton  on  December  6  last,  entered  the  pack  on  the 
■26tb,  and  sighted  Victoria  Land  on  January  3.  He  encountered  a 
gale  of  wind  on  the  south  side  of  the  pack  which  lasted  for  six  days, 
but  he  succeeded  in  reaching  Cajw  Grozier  on  the  18th.  There  he 
picked  up  a  record  which  served  as  his  guide,  and  on  the  L'3rd  he 
found  the  Discovery  in  her  winter  quarters  500  miles  further  south  than 
any  one  had  ever  wintered  before.  But  10  miles  of  6xed  ioe  separated 
the  two  ships.  Captain  Scott  writes  in  well-merited  praise  of  the  way 
in  whioh  the  Morning  was  navigated.  Mistakes  might  easily  have  been 
made,  but  Captain  Colbeck  made  none.  With  skill  and  judgment  he 
negotiated  the  ice,  picked  up  the  right  dues,  and,  getting  on  the  soeni, 
he  successfully  reached  his  goal. 

The  relief  ship  proved  to  be  a  necessity.  Owing  to  tbo  bad  tinned 
provisions,  there  had  been  threatenings  of  scurvy.  The  remedy  was 
to  recort  to  seal  meat,  of  which  there  is  abundance,  as  the  only  animal 
food  to  be  eaten.  The  surgeon  tells  me  that  with  this  diet,  and  the 
fresh  mutton  brought  by  the  Morning,  the  scurvy  entirely  disappeared 
and  is  not  likely  to  return.  But  new  and  good  provisions  were  urgently 
needed.  Stores,  provisions,  and  coals  bad  to  be  dragged  on  sledges, 
from  one  ship  to  the  other,  over  miles  of  ice.  At  last  the  hard  work 
was  finished,  the  Discovery  was  left  well  supplied  for  another  winter, 
and  on  March  3  the  Morninij  started  on  her  return  voyage,  .^cott  and 
hia  officers  had  come  down  for  a  lust  farewell.  It  must  have  been  a 
touching  scene.      The   weather-beaten,  frost-soarred   heroes,   the    first 
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{{Tflat  Aoturctio  travellers,  atanding  an  the  edge  of  that  iiumorable  ice 
which  imprisoned  their  ship,  with  Mount  Erebus  for  a  baokground. 
One  can  almost  hear  the  cheers  and  see  the  waving  caps  as  the  Mominij 
slowly  moved  away.  Think  of  them  now,  eutering  cheerfully  apon  a 
second  winter  !  Think  of  the  terrible  hardships  and  snfferingB  they 
have  gone  through  for  Boieace,  and  for  their  ootintry'a  credit !  Is  there 
any  tale  of  derring'doe  BurpassiDg  the  story  of  those  who  have  planted 
the  oroas  of  St.  George  in  82"'  1 7'  S.  ? 

But,  as  I  have  already  said,  the  news  is  too  great,  far  too  important, 
to  be  told  in  a  portion  of  an  anniversary  aiidress.  It  is  a  very  glorious 
record,  and  it  needs  suitable  illustration  and  explanatory  maps.  All 
this  I  will  endeavour  to  furnish  at  an  evening  meeting,  when  the  grand 
results  of  tlieir  eipedition  must  be  placed  in  detail  before  the  Fellows. 

The  Morning  must  go  south  again  next  December.  The  funds  must 
he  provided.  But  a  small  sum  is  needed,  about  £12,noD.  I  will  not 
contemplate  the  possibility  of  its  being  refused  by  the  Government, 
for  the  Government  is  directly  responsible  for  the  safety  of  ihe  seamen 
and  marines  who  were  invited  to  volunteer.  Our  relief  ship  must  go 
on  her  pious  errand  once  more,  to  snocour,  not  improbably  to  save, 
our  countrymen.  That  England  could  fail  in  such  a  duty  is  anrely 
impossible. 


THE   FIRST  YEAR'S  WORK    OF  THE    NATIONAL   ANTARCTIC 
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By  Sir  CLEMENTS  R.  MARKHAM.  K.C.B..  P.R.8. 
Wk  must  all,  I  think,  feel  that  this  is  a  great  occasion.  We  have 
received  news  of  the  splendid  work  done  by  our  countrymen  in  the 
far  south,  and  we  are  assembled  to  acquire  some  idea  of  the  nature  of 
that  work,  and  of  the  general  results.  We  ahall  effect  this  object  by 
means  of  Hr.  Skelton's  photographs,  and  of  tlie  best  map  we  have  been 
able  to  construct  with  the  materials  that  have  reached  us.  We  do  not 
intend  to  discuss  or  to  describe  the  scienlilio  results  of  this  work.  We 
have  not  the  means.  All  that  is  reserved  for  the  grand  day  when  we 
welcome  the  return  of  Captain  Scott  and  his  fellow- explore  re  to  this 
country.  To-night  should  rather  be  devoted  to  an  endeavour  to  under- 
ttand  and  to  appreciate  the  high  qualities,  the  indomitable  energy,  the 
strict  sense  of  dniy,  the  courage  and  hardihood  which  enalded  our 
coaDliyinen  to  make  the  extensive  discoveries  which  are  shown  on  the 
nap.  They  represent  an  achievement  whioh  is  quite  unsurpassed  in 
my  time. 


•  Bead  at  the  Royal  Geogmphical  Sooiaty,  Jane  10.  1903.     Map,  p.  120.     For  note 
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Before  following  the  memorable  voyage,  I  must  aay  a  very  few  words 
on  tbe  Hubjeot  of  tho  arrangemeDta  for  the  expedition  in  this  oonntry. 
When  the  two  Hocietiea  approached  the  Government  with  a  view  to 
obtaining  assistimce  in  June,  16£i9,  Mr.  Balfour  spoke  in  the  strongest 
terrae  of  the  importance  of  such  an  expedition,  both  from  a  Boientific  and 
a  national  point  of  view,  and  he  waa  told  that  it  would  be  necessary  to 
hnild  a  ehip  specially  adapted  for  the  service,  among  other  reasons  for 
tho  sake  of  tho  magnetic  observntions.  An  estimate  was  submitted  to 
him  amounting  to  £100,000  if  the  expedition  laated  for  three  years,  or 
£HO,0On  if  for  two  years.  It  was  decided  that  the  expedition  Bhonld  be 
for  two  years.  Mr.  Balfour  {promised  a  parliamentary  grant  which 
amounted  to  £45,000.  The  public  Bubscribed  the  other  moioty,  this 
Society  giving  £8000.  The  Digcovi-r;/  was  launched,  and  has  proved 
moat  admirably  adapted  for  the  work.  It  has  been  said  that  she  is  the 
most  expensive  vessel  that  was  ever  built  in  this  country  for  BcientiGo 
purposes.  It  is  equally  true  tliat  she  is  the  cheapest.  For  she  is  the 
only  vessel  that  waa  ever  built  in  this  country  for  scientific  purposes. 
She  has  been  a  great  saccess,  and  she  will  be  a  great  success  even  if  she 
has  (o  be  abandoned  in  the  Antarctic  ice.  The  famous  voyage  per- 
formed in  her,  the  vast  and  important  scientific  results  aohieved  through 
her  means,  will  remain  for  ever  as  the  record  of  her  success,  even  though 
the  staunch  old  Difcowry  leaves  her  ribs  in  the  far  south.  But  this  will 
not  be  if  human  help,  guided  hy  no  ordinary  ability  and  sliill,  can  avail. 
For  if  the  ship  is  strong  and  adapted  to  her  work,  stiil  stronger  and  still 
better  are  her  crew.  No  more  striking  proof  of  this  is  needed  than  the 
way  they  have  rallied  ronnd  their  beloved  oommander.  Captain  Scott's 
deeds  speak  for  themselves,  and  he  was  Bujiportod  by  such  ofScera  as 
Armitage,  itoyda,  Skelton,  Shackleton,  and  Barne  ;  by  Eoettlitz,  Wilson, 
Bernacchi,  Hodgson,  and  Ferrar ;  and  by  twenty-six  seamen  and  marines, 
all  good  men  and  true.  Alas  that  one  of  the  best  of  all,  the  devototl 
and  chivalrous  Shackleton,  is  uo  longer  with  them  !  Tlie  Admiralty  has 
lent  the  men,  without  whom  the  work  could  not  have  been  done  ;  but 
we  must  always  remember  that  we  owe  this  to  ihe  good  offices  of  uur 
lamented  associate,  Admiral  Sir  Anthony  Hoskins.  We  owe  much  more 
to  his  memory  than  even  that. 

One  word  with  regard  to  the  management  of  the  business  of  the 
expedition.  Since  December,  11*00,  a  Joint  Finance  Committee,  appointeil 
by  the  Councils  of  the  two  Societies,  of  which  I  have  been  chairman, 
has  transaoteil  all  the  biisinese.  The  thiee  other  memljera  are  the 
treasnreTS  of  the  two  Societies  and  a  distinguished  official  of  the  Treasury 
appointed  with  the  uppruval  of  Mr.  Balfour;  these  three  husinesB  men 
have  conducted  tho  affairs  of  the  expedition  on  business  principles. 
Efficiency  has  been  secured  without  waste  or  extravagance,  and  moat 
especial  care  was  taken  with  regard  lo  the  examination  of  the  provinions 
by  an  expert  under  official  supervision.      The  committee  has  worked 
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and  is  still  working  harmonionsly,  and  there  has  scarcely  been  a  differ- 
ence of  opinion  among  its  members.  As  a  test  of  its  business  capacity, 
we  have  the  fact  that  the  expedition  is  well  within  the  estimate,  and 
that  the  committee  had  a  balance  of  £7000  to  meet  all  further  expendi- 
ture, if  the  two  ships  had  returned  this  year  in  accordance  with  the 
instructions.  Captain  Scott  sat  on  the  committee  from  its  commence- 
ment until  the  departure  of  the  Discovery, 

Under  such  auspices  the  expedition  left  New  Zealand  on  Christmas 
Eve,  1901,  and  entered  the  Antarctic  ice.  Her  objects  were  to  study 
the  nature  of  Boss's  great  ice-barrier ;  if  possible,  to  discover  land  to  the 
eastward ;  to  secure  various  scientific  results  during  the  voyage  and  in 
winter  quarters;  and  from  winter  quarters  to  explore  the  volcanic 
region,  and  to  make  discoveries  to  the  south  and  inland  to  the  west. 
Most  thoroughly  and  completely  have  the  explorers  carried  out  these 
instructionp.  Their  deeds  have  far  exceeded  all  that  I  had  hoped,  or 
even  conceived  possible.  Let  us  now  follow  their  proceedings,  and 
endeavour  to  get  some  notion  of  their  surroundings  with  the  help  of 
Mr.  Skelton's  photographs. 

On  reaching  safe  winter  quarters,  the  great  work  of  sledge- travelling 
was  commenced  with  some  autumn  journeys.  The  severity  of  the 
weather  was  intense,  both  from  low  temperature,  —42°  to  even  —57° 
below  zero,  and  from  the  furious  gales  ;  but  the  journeys  wore  of  great 
use,  both  for  obtaining  information  respecting  the  lie  of  the  land,  and 
for  the  acquisition  of  experience.  There  was  one  fatal  accident,  which 
is  admirably  described  by  Captain  Scott. 

"  Mr.  Barne  reached  the  crest  of  the  hills  at  about  noon  on  March  11, 
and  camped  for  lunch,  during  which  meal  the  wind  sprang  up  very 
suddenly,  bringing  a  heavy  drift;  the  temperature  fell,  and  the  party, 
not  experienced  in  such  conditions,  suffered  much  from  frost-bites  and 
general  disconifc^rt.  In  these  circumstances,  and  imagining  themselves 
closer  to  the  ship  than  they  actually  were,  they  decided  to  leave  the 
sledges  and  make  for  her.  Soon  after  their  start  the  gale  increased,  and 
they  were  enveloped  in  a  whirl  of  drifting  snow  and  entirely  lost  their 
bearings.  Mr.  Barne  did  his  best  to  keep  the  party  together,  the  more 
so  when  it  became  evident  that  the  slope  on  which  they  stood  was 
affording  a  less  and  less  secure  foothold.  Before  long,  however,  one  of 
the  men,  Evans,  slipped  and  disappeared  from  sight.  After  shouting 
and  receiving  no  reply,  Mr.  Barne,  cautioning  the  men  to  remain  where 
they  were,  decided  to  follow,  and  very  deliberately  started  to  slide  down 
the  slope  himself.  He  was  firmly  under  the  impression  that  the  slope 
was  one  well  known  to  us  all  close  to  the  ship,  and  that  after  making 
certain  he  would  be  easily  able  to  regain  the  summit  and  bring  the  men 
on.  After  waiting  for  some  time,  another  of  the  men  (Quartly)  decided 
to  follow  Mr.  Barne,  and  was  immediately  lost  to  sight.  The  experience 
of  these  three  was  identical :  after  the  first  start  they  were  soon  going 
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at  a  s[ieed  wliich  left  ihem  absolutely  no  control  of  their  movements, 
and  this  continued  for  some  400  or  500  yards,  until  tboy  were  suddenly 
biouglit  up  in  a  patch  of  soft  snow  within  15  feet  of  a  sheer  drop  into 
the  sea. 

"  Meanwhile,  of  the  party  above,  one.  Hare,  had  decided  to  go  back  to 
the  sledge  to  change  his  footgear,  and  the  remaining  five,  after  a  long 
wait,  proceeded  along  the  elope,  ae  they  supposed,  towards  the  ship,  led 
by  an  able  seaman  (Wild),  Luckily,  Wild  had  nails  in  his  boots,  for, 
after  travelling  some  distance,  he  suddenly  and  without  warning  I'so 
thick  was  the  snow)  found  himself  within  an  ace  of  stopping  over  the 
cliff  into  the  sea.  He  had  the  presence  of  mind  to  shout  to  the  others 
to  stop,  which  they  were  all  able  to  do,  escopt  poor  Vinoe,  who  missed 
his  footing,  shot  past  Wild,  and  was  immediately  lost  to  view.  Vince 
was  a  thoroughly  good  man,  always  oheerfiil  and  bright,  and  popular 
throughout  the  ship.  With  great  difficulty  the  remaining  four  men 
succeeded  in  retracing  their  steps,  and  eventually  reached  the  crest  of 
the  hill,  from  whence,  taking  a  more  easterly  course,  they  fell  on  some 
landmarks  and  found  their  way  to  the  ship.  Great  credit  is  due  to 
Wild  for  the  manner  in  which  he  conducted  and  kept  together  the  small 
parly.  A  large  search  party  was  immediately  despatched  on  their  return 
to  the  ship,  and  the  siren  was  kept  going.  With  some  difficulty  the 
search  party  succeoded  in  finding  the  sledges,  and  in  the  vicinity  they 
found  Mr.  Barne,  Evans,  and  Quartly  half  frozen  and  wholly  dazed  ;  they 
did  not  know  how  they  had  again  reached  the  summit  of  the  hill.  No 
trace  was  found  of  Hare  or  Vince.  A  further  prolonged  search  was  made 
on  the  following  day,  a  roped  party  descending  the  slope  with  crampons, 
but  without  result.  On  the  third  day  I  got  up  steam  ou  the  bare  possi- 
bility of  finding  an  ice-foot  below  the  ice-cliff  over  which  Vinoe  had 
fallen,  and  whilst  we  wore  jireparing  to  weigh,  Hare  was  seen  descending 
the  hill  opposite  the  ship;  he  was  quickly  brought  on  lioard,  and  found 
to  be  neither  frost-bitten  nor  in  any  way  hurt  by  his  exposure  ;  he  had 
turned  to  find  the  sledges,  failed  to  do  so,  wandered  aimlessly  about,  and 
finally  lost  consciousness ;  thirty-six  hours  later  he  awoke,  to  find  him- 
self buried  in  snow  and  only  a  trifle  stiff;  he  imagined  it  to  be  the 
morning  after  the  accident,  and  was  astounded  to  learn  that  he  had 
slept  through  a  whole  day. 

"  On  taking  the  ship  around  to  the  scene  of  the  accident,  we  found  on 
ioe-foot,  and  it  was  evident  that  Vince  must  have  fallen  directly  into 
the  aea  from  a  cliff  I.IO  to  200  feet  in  height." 

When  Captain  Scott  addressed  the  ship's  company  in  a  few  words 
after  service  on  the  following  Sunday,  there  was  scarcely  a  dry  eye. 
All  mourned  the  loss  of  their  comrade,  George  Vinoe,  a  cheerful  and 
popular  messmate,  and  an  excellent  seaman, 

The  winter  passed  cheerfully.  There  were  plenty  of  amusements; 
but  there  was  also  plenty  of  hard^work.     Mr.  Bemaoohi  tended   hia 
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magnetic  iiistrumeute  with  KealouB  oaro,  and  took  regular  ohHervations 
with  tho  olectrometer.  The  tempernture  auil  salinity  of  aea-water  at 
varioua  depths  wore  ascertained.  Mr.  Hodgson  was  indefatigable  in 
all  weathers,  keeping  holee  open  in  the  ice  for  bis  neta  and  fish-traps. 
Dr.  Wilson's  work,  as  regirds  vertobratoa,  is  oxcoodiugly  valuable  ;  and 
I  am  aflsured  that  the  biological  collections  are  naost  importatit,  and  will 
form  line  of  the  great  features  of  the  expedition.  The  meteorology  is 
under  the  charge  of  Lieut.  Boydfl,  and  nothing  can  exceed  his  care  and 
diligenoo.  A  aeries  of  meteorological  ubserratioDs  for  two  years,  in 
77°  50'  8.,  more  than  500  miles  further  south  than  any  ship  has  ever 
wintered  before,  will  be  raost  valuable. 

As  the  sun  began  to  return,  the  magnificent  range  of  mountains  to 
the  westward  began  to  appear  in  surpassing  grandeur.  The  glow  of 
the  snn  when  it  was  still  below  the  horizon  just  caught  them,  and  tho 
sides  faciuj;  the  north  were  lit  up  with  a  ptnkish-orango  tint,  the  other 
sides  being  dark  and  shadowy.  In  September  the  early  spring  travelling 
commenced,  when  the  cold  was  even  more  intense  than  in  the  autumn. 
ItoydH  and  Skelton  were  the  chief  explorers  of  the  volcanic  island  on 
which  Erebus  and  Terror  rear  their  giant  cones.  With  four  men,  they 
were  away  twenty-one  days,  with  the  thermometer  always  —40^,  and 
oooe  as  low  as  —58".  This  cold  is  too  intense  for  sledging,  and  in 
adflition  they  encountered  a  furious  gale,  which  lasted  for  live  days. 
In  spite  of  tho  weather,  Skelton  and  two  men  found  a  way  over  tho 
big  ice-ridges  of  the  barrier  down  to  the  sea-edge,  using  crampons  and 
iue-axes,  and  being  roped  together.  A  close  examination  was  thus 
made  of  the  position  where  tho  barrier  abuts  upon  the  land  at  Cajie 
Crozier.  In  a  subsequent  journey  Eoyds  found  the  post  cairn  at  this 
point,  and  ilejMJsitod  a  notice  for  the  relief  ship. 

There  were  several  sledging  journeys  for  short  distaneea  conducted 
by  the  Bcientilio  staff,  chiefly  with  the  object  of  geological  investiga- 
tions; but  the  great  results  were  to  be  obtained  from  the  southern  and 
feetem  parties. 

Captain  Scott  established  »  depot  60  miles  to  the  south  in  a  journey 

°f    ten  daja,  from  September  23  to  October  4,  when  there  was  a  heavy 

S*le,  and  tho  thermometer  fell  tw   — 31°.     On  November  1   he  started 

"^th  eighteen  dogs,  accompanied  by  Lieut.  Shackleton  and  Dr.  Wilson. 

A    Bapporiing  sledge  under  Lieut.  Barne  went  as  /ar  as  the  first  depot. 

"■t    fixBt  ftU  went  well,  but  after  a  fortnight  the  dogs  gut  weaker  and 

''^aker,  and  a  long  tract  of  soft  snow  had  to  be  crossed,  which  occupied 

"*eiu  for  thirty  days,  bringing  tho  sledges  up  in  relays.     Practically 

wq  Jogg   became  useless,     Tho   explorers   had   to  do  all   the  work 

^"^mselves.     But,  nothing  daunted,  the  gallant  men  pushed  onwards, 

"Bhtoning  the  weight  by  loaving  a  depfit  in  80"  30'  S. 

They  reached  32°  IT  S.     On  their  return  Lieut.  Shaokleton  broke 
■  blood-vessel,  and  was  only  just  able,  owing    to   his   extraordinary 
No.  L,r— July,  1903.]  c 
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pluok,  to  keep  up  with  the  sledge ;  while  Soott  and  Wilson,  su£fering 
from  snow-blindness  and  hunger,  dragged  the  sledge  back,  240  lbs. 
each,  and  reached  the  ship  on  February  4,  after  an  absence  of  ninety- 
four  days. 

I  calculate  that  they  must  have  gone  over  981  statute  miles.  The 
story  will  be  told  by  Scott  himself — a  story  of  heroic  perseverance  to 
obtain  great  results ;  a  story  which  is  unmatched  in  polar  annals.  It 
will  tell  us,  too,  of  new  geographical  facts  and  deductions  of  intense 
interest;  of  a  new  and  hitherto  unknown  world  in  the  far  south, 
reached  with  such  extreme  difficulty — 

"  Yet  even  here  Britannia's  flag  has  thrown 
Her  shadow  on  the  ioe,  and  hailed  the  land  her  own.*' 

The  achievement  of  the  great  western  party,  dragging  sledges  over 
mountains  and  glaciers,  with  such  leaders  as  Armitage  and  Shackleton, 
is  only  second  to  Scott's  memorable  journey.  They  were  dragging 
240  lbs.  per  man;  first  over  29  miles  of  sea-ice,  and  then  for  19  miles 
up  a  snow-filled  valley  to  the  foot  of  the  mountains.  They  also  had 
to  work  by  relays.  Crampons,  blocks  and  tackles,  ice-axes,  and  crow- 
bars were  needed;  and  so  they  climbed  the  ice-slopes  with  loaded 
sledges,  and  travelled  many  miles  over  bare  blue  glacier  amidst  magni- 
ficent scenery,  reaching  an  elevation  of  9000  feet,  at  a  distance  of  142 
statute  miles  inland  from  the  ship  as  the  crow  flies.  They  were  fifty- 
three  days  away. 

The  loss  of  the  dogs  was  felt  as  a  great  calamity,  because  each  dog 
was  given  in  charge  to  a  man,  who  became  much  attached  to  it.  There 
are,  however,  several  puppies. 

Another  calamity  was  the  loss  of  all  the  boats,  which  during  the 
winter  got  frozen  into  a  mass  of  solid  ice.  After  hacking  at  this  ice  for 
months,  it  was  found  impossible  to  extricate  the  boats. 

But  now  all  the  travelling  parties  had  returned,  and  the  longed-for 
relief  ship  Morning  hove  in  sight  on  the  23rd  of  last  January. 

The  meeting  is  acquainted  with  the  history  of  the  relief  ship ;  how 
she  was  bought,  fitted  out,  equipped,  and  despatched  last  year  by  the 
Geographical  Society,  with  funds  subscribed  almost  entirely  by  our 
Fellows.  We  all  know  the  great  dangers  of  polar  navigation,  and  that 
a  ship  in  those  regions  may  be  in  need  of  succour  after  the  first  winter. 
Consequently,  annual  communication  has  been  the  rule  with  all  Govern- 
ment expeditions  since  the  Franklin  disaster.  We  were  bound  to  follow 
this  example ;  and  the  necessity  for  our  action  has  since  been  proved. 

The  Morning,  fitted  up  with  provisions,  including  a  good  supply  of 
frozen  meat,  and  coals  for  the  Discovery,  left  Lyttelton,  N.Z.,  on 
December  6,  and  crossed  the  antarctic  circle  on  Christmas  Day.  She  is 
commanded  by  Captain  Colbeck,  a  very  able  and  capable  ice-navigator, 
who  has  under  him  zealous  officers  and  a  good  crew.   In  about  67°  40^  S., 
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an  int^reBtJD);  discovery  woo  mude  uf  a  new  Maud,  of  which  several 
excellent  photogTapLs  were  taken.  A  landing  was  effected,  aud  a  survey 
was  made  ;  tt  was  named  tScott  island. 


Outside  the  pack  the  Morning  encountered  a  heavy  south-east  gale, 
bergs  and  heavy  fioe  pieces  being  a  source  of  continual  dauger,  and  the 
ship  waa  subjected  to  a  most  severe  straining.  At  oue  time  she  could 
show  no  oanvae.  The  season  was  very  late,  aad  the  navigation  difficult. 
Bnt  Captain  Colbeck  followed  up  his  clue,  found  the  reoord  at  Cape 
Crosier,  and  finally  sighted  the  Discovtrt/'n  masts. 

It  was  found  that  several  miles  of  ice  intervened  between  the  two 
ships,  and  it  was  not  long  before  it  became  clear  that  the  ico  was  not 
likely  to  move  during  that  reason.  All  hands  at  once  went  to  work  lo 
transfer  stores  and  proTtsiouB  on  sledges,  and  before  it  became  necessary 
to  depart,  the  Morainif  had  supplied  fourteen  tons,  aud  twenty  tons  of 
ooal.     But  there  was  barely  time. 

The  arrival  of  the  Momin/j  was  most  providential,  bnt  she  leaves  the 
Discovery  with  only  provisions  to  last  until  nest  January,  and  eighty 
t«Qg  of  coal. 

In  retnnuDg,  the  Jlforntn^  was  in  eome  danger  of  being  detained. 
She  was  beset,  bnt  was  saved  by  her  &kilful  ice- navigation,  aided  by  a 
strong  Bonth-westerly  gale.  Her  detention  would  have  been  a  terrible 
calamity.     She,  however,  returned  safely  to  Lyttelton,  N.Z.,  last  March. 

Captain  Colbeck  deserves  high  commendation  for  the  skill  and  ability 
with  which  he  conducted  a  very  arduous  and  diiScult  voyage  ;  for  his 
excellent  judgment  in  finding  the  winter  quarters  of  the  Biteov.ry,  his 
rapid  transfer  of  stores,  and  the  seamanlike  qualities  which  enabled  him 
to  work  his  vessel  tafely  out  of  the  ice  under  circumetances  of  no 
«rdinary  difficulty.  The  officers  worked  under  him  with  zeal  aud 
iatelligenoe,  and  the  conduct  of  the  men  was  excellent  throughout  the 
'tyage. 

It  will  be  seen  that  a  second  voyage  of  the  Momimj  is  absolutely 
leceseary  for  the  safety  of  our  gallant  countrymen.  There  are  thirty- 
•svea  souls  in  the  Antarotio  ice,  consisting  of  five  naval  officers,  one 
"Ificer  of  the  naval  reserve,  five  members  of  the  scientific  staff,  twenty- 
'"Qr  naval  seamen  and  marines,  and  two  other  good  men.  We  have 
*  Italance  of  £7000.  Only  a  small  additional  sum  is  needed,  namely, 
*li3,000.  Without  it  those  heroes  who  have  done  so  much  for  science 
"1^  their  country's  credit  will  be  in  grave  peril. 

We  must  provide  for  wages  for  both  ships  ;  wo  must  send  out  the 
•■^^ttns  of  blasting  and  forcing  the  Discoeeri/  out  of  her  icy  prison;  we 
"^Vst  repair  the  Momin<j,  so  terribly  strained  aud  knocked  about ;  we 
"Omat  store  her  with  coals  and  provisiouB, 

There  are  diftionlties  and  dangers  yet,  but  the  chief  dangers  are 
fiuucial.     Our  gallant  Colbeck  aod  his  people  will  overcome  the  rest. 

o  2 
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Meanwhile,  the  heroic  Disooyeries,  are  still  working  for  us  at  their 
numerous  observations  under  increasing  hardships  caused  by  the  small 
stock  of  coal.  Thej  have  full  faith  in  us,  and  that  the  needful  fands  will 
be  found  by  us.  Look  once  more  at  your  maps.  Look  at  their  dis- 
coveries. Do  not  these  men  deserve  well  of  their  country  ?  Will  not 
their  country  recognize  their  services  ?  I  feel  sure  that  it  will,  and  that 
wo  shall  yet  welcome  them  all  here,  after  one  of  the  most  successful  and 
glorious  achievements  that  have  ever  adorned  our  geographical  annals. 


NATIONAL  ANTARCTIC  EXPEDITION:  REPORT  OF  THE 

COMMANDER.* 

Undkr  the  title  of  **  Brief  Summary  of  Proceedings,"  Captain  Scott 
sends  the  following  report  addressed  to  the  Presidents  of  the  Royal  and 
Royal  (Geographical  Societies.  It  is  dated  ''  Diacoveryj  Winter  Quarters, 
February  2;i,  1903." 

As  is  known,  the  Discovery  left  Port  Chalmers,  New  Zealand,  on 
Christmas  Eve,  1901,  heavily  laden. 

With  a  fair  wind,  we  made  good  progress  under  sail  alone  until  our 
arrival  in  the  pack. 

On  the  evening  of  Janizary  1  we  passed  several  table-topped  bergs,  and 
on  the  following  day,  in  lat.  60^  30',  fell  in  with  streams  of  loose  field-ioe. 

l^lio  antarctic  circle  was  crossed  early  on  the  4th,  the  pack  remaining 
easy  and  the  weather  favourable,  except  for  occasional  thick  fogs. 

On  the  Gth  the  pack  l)ecame  much  heavier  and  our  prepress  conse- 
4UenUy  slower ;  later  all  traces  of  a  swell  disappeared,  and  we  forced 
our  way  through  rotten  floes  of  very  large  area. 

We  |>aiMod  through  several  leads  of  open  water  on  the  7th,  and  on 
the  morning  of  the  8th  crossed  the  southern  edge  of  the  pack  in  lat. 
70^  2«N\  long.  173 '  44',  the  edge  being  \vell  defined,  with  a  dear  open  sea 
Wvond,  and  soundings  in  1480  fathoms. 

i)p|H)rtunitii'M  wore  takou  before  and  after  this  to  sound,  dredge,  and 
iako  water  MamploM,  but  owing  to  clo^noss  to  the  coast  and  the  thick 
|>aok  whioh  was  UNUally  AlH>ut  us,  much  less  of  this  work  was  possible 
Uiau  I  could  havo  wished. 

Wo  arrivtHl  at  Oh|h>  Adai^  on  U\o  ov^uiug  of  the  9th,  having  to  foro^ 
tmr  way  thnni^h  a  lino  of  thick  ^^ack  in  entering  Robertson  bay;  after 
taking  um>s:notio  t)l)m>rvationm  >\^toring  slii^v  and  leaving  a  record,  we 
wt>ighfHl  anchor  ugain  at  3  ii.m.  on  the  lOth,  passing  out  dose  under  the 
land,  whcix^  wt^  Invatuc  involvoil  iu  a  very  heavy  |iack  running  fast  to 
the  uoithwanl  y^Hi  nevoial  ^^rv^undo^l  Wni:^  After  several  hooiB  of 
»tvug:gUn>;\  I  wan  glad  to  gt^t  thnntgh  thi$  into  clearer  water. 

Wo  tun\o%\  down  tho  ^xyoii,  |viuit8ing  cutside  the  Fosseesion  iala««^fl^ 

«  Map.  ^  IdiV 
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but  had  now  to  fuco  an  increaeing  S'liith-easterty  wind  and  contiunal 
streams  of  pack  passing  to  tbo  northward. 

W«  arrired  off  Coalman  islaad  on  ttio  night  of  the  12th,  bnt  as  the 
wind  had  increaeed  to  half  a  galo  and  the  glass  waa  falling,  I  decided 
tu  make  for  8helt«r  niider  the  island  ;  we  arrived  there  on  the  evening 
of  the  13th,  and  on  the  following  morning  the  wind  had  increased  to  a 
ftill  gale.  Except  as  regards  the  sea  and  pack,  the  island  afforded  little 
shelter;  the  wind  swept  down  from  the  heights  with  terrific  force,  and 
th«  ship  was  repeatedly  driven  to  leeward,  narrowly  escaping  collision 
witb  several  small  bergs. 

On  the  l.ith  the  wind  fell  rapidly,  and  in  the  afternoon  I  waa  able 
to  place  a  record  at  Capo  Wadworth,  in  the  spot  arranged. 

In  the  evening,  in  bright  oalm  weather,  we  were  able  to  stand  into 
an  inlet  in  the  ice-barrier  in  I^ady  Newnes  bay,  and  all  hands  were 
employed  in  killing  and  skinning  seals  for  winter  oonenmption ;  wu 
left  this  inlet  at  8  a.m.  on  the  following  day,  but  had  to  paus  again  to 
the  northward  of  Coulman  island  to  avoid  the  pack. 

We  had  now  to  make  a  ver}-  long  circuit  to  clear  heavy  pack,  and 
arrived  nff  Wood  bay  on  the  night  of  the  17th. 

The  bay  ice  was  cracked,  but  had  not  moved  out ;  it  was  very  thick 
and  heavy,  and  consequently  I  abandoned  the  idea  of  leaving  a  record 
at  this  spot. 

At  noon  on  the  18th  we  passed  cjuse  to  Cape  Washington  in  clear 
water,  obtaioing  as  shallow  a  sounding  as  8  fathoms.  Prom  this  cape 
the  absence  of  paok  allowed  us  to  trace  the  coast-line  at  a  very  easy 
distance,  and  to  observe  an<l  sketch  the  monntains  in  the  background. 
In  about  lat.  75°  30'  an  enormous  Hoe  of  the  inland  ice  descends  into  the 
Ma  and  extends  for  many  miles  to  seaward.  The  ioe-mass,  which  must 
be  afloat  at  its  outer  edge,  closely  resembles  the  Great  Barrier  and  tJie 
barrier  formation  which  entirely  fills  Lady  Newnes  bay. 

On  the  night  of  the  1 8th  we  entered  a  curious  inlet  at  its  northern 
junction  with  the  land.  Fr()m  this  point  we  were  obliged  to  pass  direct 
to  the  eastward,  skirting  ice-cliRs  rising  to  150  feet  in  height. 

At  neon  on  the  lilth  we  rounded  the  end  of  this  ice-msss,  but  were 
anabte  to  again  approach  the  land  immediately,  though  at  0  p.m.  we 
Rgain  turned  in  that  direction. 

A  blnff  headland  now  observed  to  the  south-west  gave  indication  of 
a  harbour,  and  nur  course  was  shaped  for  it,  but  this  necessitated  pass- 
ing through  streams  of  very  heavy  hard  ice,  and  our  progress  waa  there- 
fore sli.w,  and  it  was  not  until  6  p.m.  on  the  20th  that  we  entered  a 
long  inlet  which  gave  promise  of  forming  an  excellent  winter  harbour. 

A  landing  waa  effected,  and  some  hours  spent  in  exploring  the  inlet 
ud  secorina  specimens  of  rock,  moss,  etc.  Leaving  the  harbour  shortly 
after  midni^t,  we  continued  for  some  distanoe  in  dear  water,  but  later 
tnixjuntered  streams  of  loose  ice,  and  liy  the  forenoon  wore  in  thick  paok 
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with  an  uninterrupted  sfcretoh  of  ioe  before  ns.  We  made  snoh  poor 
progress  that  at  8  p.m.  (2l8t)  I  decided  to  turn  to  the  eastward,  more 
especially  as  I  then  fully  thought  I  could  traoe  continuous  land  between 
Mount  Erebus  and  the  mainland. 

The  weather  since  our  departure  from  Ck>ulman  island  had  remained 
wonderfully  clear  and  bright. 

Passing  south  of  Beaufort  island,  we  arrived  off  Oape  Orozier  on  the 
evening  of  the  22nd,  and  landed  at  the  foot  of  Mount  Terror,  visiting 
the  penguin  rookery,  placing  our  record  and  taking  magnetic  observa 
tions.  Climbing  a  foothill  to  the  height  of  1350  feet,  we  here  got  our 
first  view  of  the  barrier.  The  shore  party  were  re-embarked  at  4.30, 
and  we  stood  close  around  Cape  Crozier. 

Until  the  28th  we  continued  to  push  close  along  the  barrier  edge  in 
face  of  a  steady  south-easterly  breeze  and  westerly  set. 

On  the  26th  the  wind  increased  to  half  a  gale,  and  we  stood  off  under 
sail;  but  the  wind  again  fell  in  the  morning,  and  we  were  able  to  close 
the  ice.  During  this  time  soundings  were  taken  three  times  daily,  and  the 
height  and  irregularities  of  the  barrier  edge  observed  as  closely  as  possible. 

It  is  impossible  to  give  details  of  this  work  until  we  have  had  time 
to  plot  it;  but  in  general  it  may  be  remarked  that  the  soundings  re- 
mained fairly  uniform  at  something  over  300  fathoms  until  the  night  of 
the  29th,  when  100  fathoms  was  obtained ;  and  the  barrier  edge  is  most 
irregular,  varying  from  30  feet  to  215  feet,  though  long  stretches  of  it 
appear  to  be  of  uniform  height.  On  the  29th  the  barrier  was  observed 
to  be  very  irregular  in  outline,  and  in  the  evening  we  ran  into  a  sharp 
bend  amongst  many  stranded  and  overturned  bergs.  Here  we  first 
obtained  shallow  soundings  (100  fathoms),  and  observed  that  the  barrier 
rose  to  the  eastward  in  gradual  snow-slopes  to  a  height  of  800  or  900 
feet,  continuing  to  form  a  number  of  undulating  hills,  trending  to  the 
northward.  From  this  time  the  fine  clear  weather  we  had  had  so  far 
enjoyed  deserted  us,  and  a  northerly  breeze  brought  continual  snowstorms, 
which  prevented  our  seeing  clearly  for  any  considerable  distance.  On 
the  morning  of  the  30th  we  were  skirting  the  edge  of  low  fast  ice  embayed 
between  ice  islands ;  much  pack  lay  in  the  ofiiDg.  The  soundings  varied 
greatly,  but  several  were  between  70  and  100  fathoms.  At  four,  a  lift 
in  the  fog  showed  us  high  rising  snow-slopes  in  the  background,  descend- 
ing gradually  towards  the  sea  until  they  fell  away  into  heavy  ridges 
and  precipices  300  or  400  feet  in  height,  from  the  base  of  which  a  gentle 
slope  led  to  a  barrier  wall,  capable  of  sending  forth  table-topped  bergs. 
Though  morally  certain  we  were  in  the  vicinity  of  land,  the  appearance 
of  ice-formation  is  so  deceptive  in  thick  weather  that  I  was  glad  when 
several  dark  patches  loomed  out  of  the  mist  and  were  quickly  dis- 
tinguished as  patches  of  bare  rock.  These  patches  stand  at  a  height  of 
2000  to  3000  feet,  and  are  evidently  the  sharp  spurs  of  hills  which  are 
otherwise  completely  snow-capped. 
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Daring  the  morning  of  the  3lBt  we  skirted  along  the  edge  of  solid 
fast  ice,  and  later  were  amongst  several  ice-islands;  these  are  mostly 
dome-shaped  on  top,  descending  to  ice-cliffa  5il  to  60  feet  in  height;  the 
wiandiagB  close  to  being  about  100  fathoms,  it  is  impossible  to  know 
whether  these  are  ioe-cappeil  islands,  ancient  grounded  bergs,  or  the 
remains  of  a  receding  barrier  formation.  Tbey  undoubtedly  prevent 
ths  fast  ice  from  breaking  away  to  the  coast'line. 

Very  lai^e  colonies  of  Emperor  penguins  were  seen  in  this  vicinity. 

During  the  night  of  the  Iflst  we  became  embayed  amongst  ice- 
islands  and  grounded  bergs,  almost  completely  oonaected  by  fast  ice; 
in  the  bay  the  temperature  fell,  an<l  yonng  ice  formed  with  eitraordinary 
rapidity.  After  looking  fruitlessly  for  an  outlet,  we  were  forced  to  come 
ont  through  the  narrow  passage  at  which  we  had  entered.  I  then  made 
a  dolour  to  the  westward  in  hopes  of  finding  an  open  lead,  but  aa  we 
increased  our  distance  from  the  laml  we  were  faced  in  all  directions  by 
heavy  pack. 

At  this  point,  seeing  the  in  advisability  of  wint«ring  in  these  regions, 
and  not  knowing  how  late  a  date  it  would  be  possible  to  Und  winter 
qnftrters  in  Victoria  Land,  I  determined  to  tnni  baok,  though  it 
is  now  evident  we  could  have  pursued  onr  exploration  to  a  later  date. 

On  Febmary  3  we  entered  an  inlet  in  tho  barrier  in  lat.  78°  30', 
long.  196'  16'.  It  was  wholly  sheltered,  and  we  were  able  to  lay  along- 
side an  ioe-foot  on  to  which  wo  could  step  from  the  ship's  rail.  The 
barrier  here  undulated  in  long  wavesrunning  approximately  west-south- 
west and  east-north-east  J  the  ship  lay  in  an  inlet  formed  in  the  hollow 
of  one  of  these  undulations,  and  a  long  crack  continued  the  inlet  to  the 
westward,  Numerous  seals  lay  about  on  the  ice  in  tho  vicinity  of  this 
crack.  This  night  I  despatched  Lieut.  Armitage  with  a  small  sledge 
party  to  explore  the  ridges,  and  prepared  to  Inflate  our  balloon.  On  the 
4th  the  balloon  was  inflated,  and  I  was  able  to  ascend  to  a  height  of 
700  feet,  the  wire  attachment  being  unfortunately  too  heavy  to  allow 
of  a  higher  ascent.  The  day  was  clear ;  the  alternate  light  and  shade 
of  many  parallel  lines  of  undulation  could  he  seen  to  the  sonthward,  and 
nothing  beyond.  Shortly  after  noon  Liont.  Armitage  returned,  having 
travelled  about  !i  miles  to  the  south  and  traversed  several  of  these 
undulations.  After  securing  the  carcaces  of  eighteen  seals  killed  in 
the  morning,  we  put  to  sea  again  at  7.30.  A  sounding  taken  in  the 
inlet  showed  315  fathoms,  and  it  was  noticeable  that  the  ship  neither 
rose  nor  fell  in  relation  to  the  ice  throughout  our  staj'. 

We  returned  along  the  barrier  and  rounded  Cape  Bird  on  the  evening 
of  tho  7th  in  heavy  and  continuous  snowstorms.  I  now  made  for  some 
ileep  headlands  in  about  lat.  77"  30',  which  we  had  ol>Berved  on  our  way 
■nnth,  and  hoped  to  (ind  the  limits  of  a  harbour  similar  to  that  which  we 
had  entered  to  the  northward. 

The  day  was  tine  (8th),  but  when  within  10  miles  of  the  land  we 
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were  brought  up  by  a  heavy  pack,  and  deoided  to  skirt  this,  making  as 
mnch  southing  as  possible.  In  the  afternoon  we  passed  close  to  an  extra- 
ordinary d^&rt«-strewn  and  water-worn  glacier  snout,  on  which  we  landed. 
Proceeding  as  before,  we  now  found  ourselYes  going  about  due  east  and 
towards  the  southern  side  of  Mounts  Erebus  and  Terror.  Finally,  in 
the  evening  we  arrived  at  Hut  point,  securing  the  ship  to  the  ice-foot. 

I  give  elsewhere  a  description  of  our  winter  quarters,  with  the  present 
position  of  the  ship,  and  a  rough  plan  of  the  neighbourhood. 

Everything  pointed  tQ  the  desirability  of  this  spot  as  winter  quarters. 
The  one  year's  ice  was  moving  out  rapidly,  and  showed  absolutely  no 
signs  of  pressure.  Hut  point  would  provide  an  additional  safeguard 
against  such  a  possibility ;  suitable  places  were  easily  found  for  the  huts, 
to  communicate  with  the  agreed  position,  for  our  record  position  at 
Mount  Terror  seemed  (and  proved)  easy;  the  road  to  the  southward 
appeared  open,  and  the  distance  from  the  mainland  was  small  enough  to 
ensure  an  attempt  at  its  exploration. 

No  thought  that  the  ice  might  not  again  move  out  this  season  entered 
any  one's  head,  and,  of  course,  was  the  less  likely  to  do  so  as  the  open 
sea  extended  farther  and  farther  beyond  Cape  Armitage.  Personally, 
my  fear  was  that  some  sledge  party  might  be  cut  o£f  by  the  ice  moving 
out  too  quickly,  and  without  warning,  as  it  did  last  year. 

On  February  1 1  wo  commenced  erecting  the  huts,  but  the  task  was 
much  interrupted  by  strong  south-easterly  winds;  whilst  the  amount 
of  work  on  ship  and  shore  prevented  all  ideas  of  despatching  early 
sledge  parties. 

On  the  18th,  three  of  the  officers — Messrs.  Shackleton,  Wilson,  and 
Farrar — crossed  to  the  island,  which  lies  about  15  miles  south-south-east 
of  the  ship ;  they  returned  on  the  22nd,  with  considerable  information 
as  to  the  lie  of  the  land. 

On  the  24th  we  were  able  to  land  coal,  oil,  and  provisions,  and  thui 
established  a  dei>6t  in  the  event  of  the  ship  being  driven  off.  The 
magnetic  huts  were  erected,  and  the  instruments  in  adjustment,  in  time 
for  the  term  day  observations  of  March  1. 

The  work  was  now  so  far  mlvanced  that  I  proposed  to  take  a  sledge 
party  round  to  Mount  Terror,  but,  unfortunately,  strained  my  leg  whilsl 
exercising  on  ski,  and  was  forced  myself  to  abandon  the  project 

On  Monday,  March  3.  the  party  started  under  the  direction  of  Mr 
Koyds,  and  included  Mr.  Barne,  Dr.  Koettlitz,  Mr.  Skelton,  and  eight 
men.  As  they  entered  the  eastern  bay,  the  snow  grew  daily  softer,  aiid 
the  work  tinally  so  fatiguing,  that  Mr.  Royds  decided  to  push  on  wiit 
Dr.  Koettlitz  and  Mr.  Skelton  on  ski,  sending  the  remainder  of  the 
party  Ivjiok  under  Mr.  l^rne.  thev  having  no  ski. 

Hy  this  time  the  ioo  had  brc^keu  away  well  i>ast  Cape  Armitage,  and 
it  was  nei^^essary  for  the  n>tnming  i^rties  to  cross  the  bills,  rising  to  ao 
altitude  of  lOiX>  fwt,  to  ixvioh  the  ship. 
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Mr.  Barne  reached  the  crest  of  the  hills  at  about  noon  on  Mrtroh  n. 
and  camped  for  lunch,  during  which  meal  the  wind  sprang  up  very 
sudJenly,  bringing  a  heavy  drift;  the  teniporatnre  fell,  and  the 
party,  not  experienced  in  such  cunditions,  suffered  much  from  frost- 
bitee  and  general  diBCooifort.  In  these  oircum stances,  and  imagining 
theniBelves  closer  to  the  ship  than  they  actually  were,  they  decided 
to  leave  the  sledges  and  make  for  her.  Soon  after  their  start  the  galo 
increased,  and  they  were  enveloped  in  a  whirl  of  drifting  snow  and 
entirely  lost  their  bearings.  Mr.  Barne  did  his  best  to  keep  the  party 
together,  the  more  so  when  it  became  evident  that  the  slope  on  which 
tbey  stood  was  afTording  a  less  and  leas  secure  foothold.  Before  long, 
however,  one  of  Ihe  men,  Evans,  slipped  and  disappeared  from  sight. 
After  shouting  and  receiving  no  reply,  Mr.  Barne,  cautioning  the  men 
to  remain  where  they  were,  decided  to  follow,  and  very  deliberately 
§tart^  to  slide  down  ttie  slope  himself.  He  was  firmly  under  the 
impression  that  the  slope  was  one  well  known  to  us  all  close  to  the  ship, 
and  that  after  making  certain  he  would  be  easily  able  to  regain  the 
summit  and  bring  the  men  on.  After  waiting  for  some  time,  another  of 
the  men  (Quartly)  decided  to  follow  Mr.  Barne,  and  was  immediately 
lost  to  sight.  The  eiperienoe  of  tbeBe  three  was  identical :  after  the 
Gi«t  start  they  were  soon  going  at  a  speed  which  left  them  absolutely  no 
control  of  their  movements,  and  this  continued  for  some  400  or  500  yards, 
until  they  wore  suddenly  brought  up  in  a  patch  of  soft  saow  within  13 
feet  of  a  sheer  drop  into  the  Bea. 

Meanwhile,  of  the  party  above,  one.  Hare,  had  decided  to  go  back  to 
the  sledges  to  change  his  footgear,  and  Ihe  remaining  five,  after  a  long 
wait,  proceeded  along  the  slope,  as  they  Bup[>oeed,  towards  the  ship,  led 
by  an  able  seaman  (Wild).  Luckily,  Wild  had  nails  in  his  boots,  for, 
>fter  travelling  some  distance,  he  suddenly  and  without  warning  (so 
tbick  was  the  anow)  found  himself  within  an  ace  of  stepping  over  the 
oUffinto  the  sea.  He  had  the  presence  of  mind  to  shout  to  the  others 
to  stop,  which  they  were  all  able  to  do,  except  poor  Vince,  who  missed 
his  footing,  shot  past  Wild,  and  was  immediately  lost  to  view.  Vinoe 
was  a  tboroughJy  good  man,  always  cheerful  and  bright,  and  popular 
throughout  the  ship.  With  great  difficulty  the  remaining  four  men 
BQCcoeded  in  retracing  their  steps,  and  eventually  reached  the  crest  of 
the  hiU,  from  whence,  taking  a  more  easterly  course,  they  fell  on  some 
kndmBrks  and  found  their  wa}'  to  the  ship.  Great  credit  is  due  to 
Wild  for  the  manner  in  which  he  conducted  and  kept  together  the  small 
party.  A  large  search  party  was  immediately  despatched  on  their 
return  to  the  ship,  and  the  biren  was  kept  going.  With  some  difficulty 
tLe  search  party  Hucceeded  in  finding  Ihe  sledges,  and  in  the  vioinity 
they  found  Mr.  Barne,  Evans,  and  Quartly  half  frozen  and  wholly  dazed  ; 
Lhey  did  not  know  how  they  had  again  I'eaohed  the  summit  of  the  hill. 
No  trace  was  founil  of  Hare  or  Vince.     A  further  prolonged  search  was 
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made  on  the  following  day,  a  roped  party  descending  the  slope  with 
crampons,  bnt  without  result.  On  the  third  day  I  got  up  steam  on  the 
bare  possibility  of  finding  an  ice-foot  below  the  ice-oliff  over  which  Yince 
had  fallen,  and  whilst  we  were  preparing  to  weigh.  Hare  was  seen 
descending  the  hill  opposite  the  ship;  he  was  quickly  brought  on 
board,  and  found  to  be  neither  frost-bitten  nor  in  any  way  hurt  by 
his  exposure ;  he  had  turned  to  find  the  sledges,  failed  to  do  so,  wandered 
aimlessly  about,  and  finally  lost  consciousness ;  thirty-six  hours  later  he 
awoke,  to  find  himself  buried  in  snow  and  only  a  trifle  stiff;  he  imagined 
it  to  be  the  morning  after  the  accident,  and  was  astounded  to  learn  that 
he  had  slept  through  a  whole  day. 

On  taking  the  ship  around  to  the  scene  of  the  accident,  we  found  no 
ice-foot,  and  it  was  evident  that  Yince  must  have  fallen  directly  into 
the  sea  from  a  cliff  150  to  200  feet  in  height 

Though  Mr.  Bame  made  an  error  in  breaking  camp  in  a  snowstorm, 
it  must  be  remembered  in  extenuation  that  he,  in  common  with  all,  was 
inexperienced  in  the  climatic  conditions  of  these  regions;  that  he 
imagined  himself  much  closer  to  the  ship  than  he  was ;  and  that  his 
party,  expecting  higher  temperatures,  were  very  ill  provided  with  fur 
clothing,  and  would  have  been  most  uncomfortable  in  their  tents.  The 
event  proved  a  lesson  to  all,  and  Mr.  Bame  has  in  his  more  recent  ex- 
pedition taken  exceptional  and  most  praiseworthy  care  of  his  men. 

On  March  20  Mr.  Royds  and  the  remaining  officers  returned  to  the 
ship ;  they  had  failed  to  reach  the  spot  for  depositing  the  record,  but 
chiefly  because  they  had  encountered  very  severe  weather  in  the  vicinity, 
and  their  provisions  were  too  short  to  allow  of  delay.  They  were 
evidently  very  close  to  the  spot^  and  no  doubt  remained  that  we  should 
be  able  to  reach  it  in  the  spring. 

During  the  month  of  March  ice  repeatedly  formed  about  the  ship, 
but  was  constantly  blown  out ;  that  which  formed  immediately  around 
her  on  Maroh  24  has  remaineil,  thongh  for  some  time,  I  think,  only 
because  the  ship  hold  it  in. 

On  April  1  Mr.  Armitage  and  I  started  with  a  party  of  twelve  men 
and  the  dogs  to  lay  out  a  depict  to  the  south-east.  After  crossing  the 
new  ice  and  rising  to  the  barrier  surfiice.  the  temperatures  fell  rapidly 
until  the  average  was  Wlow  —  40^ :  the  dogs*  coats  were  in  very  pooi 
ci^ndition,  and  we  cimld  get  no  work  out  of  them ;  the  fur  clothing 
pri'kved  to  be  unsuitable*  and  the  men,  wholly  unaccustomed  to  the  con- 
ditionm  suffewHl  se\»n?ly.  After  thr^e  days,  therefore,  the  temperature 
having  fallen  to  —  4$\  I  deinded  to  turn  backhand  returned  to  the  ship. 

Frv^m  this  time  preivirations  for  the  winter  were  pushed  on,  the 
winttvr  awning  >v«s  spreail.  and  the  ship  made  as  snug  as  possible. 

The  winter  pass^xl  very  comfortably.  The  men  remained  cheerful 
thriMighvMit^  plenty  of  wv^rk  was  found  for  them  out-of-doors,  and  a 
Tegular  nnUine  was  maintaine^l ;  the  only  drawback  was  the  prevalenoe 
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of  a  keen  bat  apparently  purely  local  Bouth-east  wind,  which  often 
made  our  eierciee  unpleasant  and  not  infrequently  impossible.  It  was 
not  until  May  3  that  a  strong  southerly  gale  brought  the  first  heavy 
snowfall,  allowing  the  docks  and  sides  of  the  ship  to  be  partially  covered 
with  anow ;  this  greatly  improved  our  comfort  below.  The  same  gale 
blew  the  strait  clear  oF  ico  to  within  200  yards  of  the  ship. 

I  fear  I  have  not  the  time  to  relate  all  the  incidents  of  the  winter, 
but  I  would  mention  that  officers  and  men  did  their  best  to  continue  all 
the  scientific  observations  possible  under  the  conditions.  Mr.  Hodgson 
was  always  out  and  about,  keeping  holes  open  in  the  ice  for  his  nets 
and  fish-traps,  and,  whatever  the  temperature,  volunteers  were  always 
ready  to  assist  him  at  the  work. 

All  the  officers  joined  in  taking  the  night  meteorological  observa- 
tions, thongh  Mr.  Eoyds  alone  took  those  between  10  a.m.  and  10  p.m. 

Mr.  Bernacohi  tended  his  magnetic  instmments  with  zealous  care, 
and  look  regular  observations  with  the  electrometer.  loe- measurements 
were  taken  as  often  as  possible,  and  tidal  observations  regularly.  Ex- 
periments were  carried  out  to  detetmiue  the  temperature  and  salinity 
of  the  ice  at  various  depths.  Auroral  displays  were  infrequent  and 
feeble,  but  were  carefully  observed  when  they  occurred. 

We  experienced  our  lowest  temperatures  in  the  spring,  when  also 
the  wind  became  even  more  persistent  and  annoying.  Every  indication 
pointed  lo  the  temperatures  to  the  south  and  on  the  Barrier  being  far 
lo^er  than  those  which  obtained  about  the  sheltered  position  of  the  ship. 

On  September  2,  I  started  with  five  officers  and  fifteen  dogs  to  the 
northward  to  explore  the  bay  towards  Cape  Bird  and  examine  the  islets 
wad  glacier  in  it  This  short  journey  convinced  me  that  it  was  jiossible 
to  start  the  prearranged  reconnaissance  tripe,  I  returned  on  the  5tb, 
»nd  on  the  10th  Mr.  Royds,  with  Dr.  Koettlitz  and  five  men,  proceeded 
to  the  south-west  with  a  fortnight's  provisions  in  an  attempt  to  reaoh 
the  mainland. 

On  the  nth,  Mr.  Armitage,  with  Mr.  Ferrat  and  five  men,  started 
to  the  westward  with  the  same  intention.  Approximately  south-south- 
east of  us  lies  a  white  snow-covered  island,  and  south-south-west  a 
black  wind-swept  one;  a  bold  headland  oouuected  with  the  mainland 
cftn  be  seen  beyond  through  the  gap  almost  duo  south  of  the  ship.  My 
own  intention  was  to  lay  ont  a  depot  in  this  direction. 

Mr.  Hoyds  returned  to  the  ship  on  the  19th,  having  experienced 
very  low  temperatures  and  much  wind  ;  from  his  report  I  learned  that 
no  clear  water  to  the  mainland  was  likely  to  be  found  in  a  south- 
western direction . 

I  started  with  my  party  on  the  17th,  but  at  the  first  camp,  about 
12  miles  from  the  ship,  encountered  a  heavy  gale,  which  blew  through- 
out the  18tb  with  a  temperature  below  —40'  (min.  —51^);  as  our 
tleeping-hags  were  filled  with  ioe,  and  one  of  the  party  badly  frost- 
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bitten,  I  retnnied  on  the  19th,  and  again  started  on  the  23rd  with 
Mr.  ShackletoD,  the  boatswain,  and  the  dogs. 

We  reached  the  north  side  of  the  cape  in  three  days,  but  fonnd  our 
further  progress  barred  by  heavy  ice-npheavals,  cracks,  and  crevasses, 
evidently  the  resalt  of  the  barrier  ice  pressing  up  from  the  southward 
around  the  cape.  Turning  to  the  eastward,  we  had,  in  a  bad  light,  to 
cross  very  disturbed  ice  with  deep,  lightly  bridged  crevasses ;  into  one 
of  these  the  boatswain  fell,  and  was  only  saved  by  his  harness,  which 
luckily  held,  though  btranded.  We  arrived  on  the  southern  side  of  the 
cape  on  the  30th,  and,  selecting  suitable  leading  marks,  deposited  the 
dep6t  about  8  miles  from  the  land  and  60  miles  south  of  the  ship. 

From  this  point  land  coald  be  seen  to  the  south-south-west,  con- 
tinuing the  outline  of  Victoria  Land,  but  from  this  direction  through 
south  to  the  slopes  of  Mount  Terror,  bearing  slightly  to  the  eastward 
of  north,  an  unbroken  horizontal  line  indicated  the  continuance  of  the 
barrier  surface.  Returning  outside  the  snow-covered  island,  and  there- 
fore skirting  the  disturbed  ice,  we  regained  the  ship  in  2}  days.  On  my 
return  I  learned  that  Mr.  Armitage,  after  an  arduous  joorney,  had  arrived 
back  on  the  25th  with  his  party  in  a  more  or  less  broken-down  condition. 

The  cause  was  undoubtedly  scurvy,  and,  as  undoubtedly,  the  disease 
was  brought  out  by  the  severe  work  and  exposure  to  which  they  had 
been  subjected. 

The  most  severe  cases  were  Mr.  Ferrar,  Cross,  P.O.,  and  Heald,  A.B. 

A  thorough  examination  of  the  ship's  company  showed  that  there 
was  a  taint  of  the  disease  in  both  officers  and  men. 

The  following  steps  were  taken  :  all  tinned  meats  were  discontinued, 
and  only  seal  meat  served  out. 

An  extra  allowance  of  bottled  fruit  was  issued,  and  lime-juice 
provided. 

The  holds  and  storerooms  were  again  thoroughly  overhauled    and 

disinfected. 

Under  these  conditions,  to  which  must  be  added  the  gradual  im- 
provement in  the  weather,  and  the  inspiriting  effect  of  the  lengthening 
days,  all  symptoms  quickly  dieappeared.  Mr.  Ferrar,  Cross,  and  Heald 
rapidly  recovered. 

I  realize  that  this  outbreak  of  scurvy,  such  as  it  has  been,  is  more 
than  likely  to  be  exaggerated  by  irresponsible  persons,  especially  in 
view  of  the  tales  that  may  be  told  by  or  attributed  to  the  men  now  being 
discharged  from  the  ship.  Whilst  appreciating  the  gravity  of  the 
disease  in  this  climate,  I  beg  to  assure  you  that  the  outbreak  was  in 
reality  slight,  as  indicated  by  the  rapidity  with  which  it  was  thrown 
off.  I  doubt  if  its  existence  would  have  been  discovered  but  for  the 
severe  work  which  brought  it  to  light  in  Mr.  Armitage's  party. 

In  consultation  with  the  doctors,  I  can  arrive  at  no  satisfactory 
explanation  of  the  cause  of  the  outbreak.     The  tinned  meats  used  in 
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le  of  excellent  quality,  aod  every  tin  was  examined  by  the 
8 use.     For  the  greater  part  of  the  wiotor  seal  luo&t  was 
issued  three  times,  aud  fresh  mutton  once  a  week. 
A  j>oeeible  cause  may  lie  in  the  following  facts  :— 

(1)  For  a  month  before  the  commencement  of  sledging  the  supply  of 

seal  meat  ran  short :  very  few  seals  oame  up  on  the  ice,  and 
the  full  ration  could  not  be  issued. 

(2)  The  cook,  though  quite  capable  of  cooking  well,  served  up  the 

dinners,  and  especially  the  seal  meat,  in  a  moat  unappetizing 
manner. 
1  fear  it  is  not  in  my  ability  to  throw  more  light  ou  what  baa 
hkppened,  but  I  bej^  to  call  your  attention  to  the  certainty  of  recorery 
which  results  from  a  liberal  supply  of  teal  meat. 

This  was  the  more  evident  in  conneLtion  with  the  extended  summer 
sledga  joameyB  :  the  disease  again  manifested  itself  in  a  slight  degree, 
but  was  immediately  dispelled  on  the  return  of  tho  men  to  the  ship. 

There  is  absolutely  no  cause  for  ansiely  should  we  be  forced  to 
spend  another  winter  here.  The  men  remaining  are  now  in  the  most 
splendid  health  and  condition,  and  we  shall  have  no  difficulty  in  laying 
in  an  ample  supply  of  seal  meat.  We  hare  already  shot  a  large  number 
of  Shua  gulls,  which  we  find  excellent  eating. 

Sir.  Armitage,  in  his  reoonnaitsanco,  succeeded  in  reaching  the  surface 
of  a  glacier  on  the  mainland,  and  continued  to  ascend  it  to  a  height  of 
several  hundred  feet :  he  reported  a  good  prospect  of  being  able  to 
continue  on  it  to  the  inland  ice. 

On  October  4  Mr.  Koyds,  Mr.  Skelton,  and  four  men  left  the  ship 
for  Mount  Terror,  to  renew  the  record  previously  left  at  the  Penguin 
Kookery. 

The  eastern  slopes  of  Mount  Terror  are  terribly  wind-swept,  and 
their  surface  is  hare  to  the  summit.  On  arrival  at  their  foot  the  party 
encoantered  a  heavy  gale,  which  blew  oontinuously  for  five  days,  for 
the  grenter  part  of  which  they  were  confined  to  their  tents,  round 
which  the  snow  steadily  accumulated,  narrowing  their  space.  Cooking 
was  rarely  possible. 

Mr.  Royds  sufiered  severely  from  cramp,  and  in  consequence  when 
this  gale  ceased  Mr.  Skelton  started  with  two  men  to  find  the  record. 
This  was  successfully  accomplished,  and  on  the  following  day  the  same 
amall  party,  roped  together,  wearing  crampons  and  carrying  loe-aios. 
succeeded  in  descending  to  the  sea  ioo,  where  Mr,  Skelton  bad  previously 
observed  a  large  number  of  Emperor  penguins.  As  a  result  of  his 
uaterjiriae  he  was  able  to  get  eeveral  epecimens  of  young  Emperor 
penguins  in  down,  and  an  excellent  series  of  photographs  and  notes, 

Mr.  Skelton  deserves  great  credit  for  this  discovery,  the  desoent  on 
to  the  sea  ioe  being  a  very  hazardous  proceeding  over  tho  very  disturbe<l 
IBB  ftt  the  place  at  which  he  made  it. 
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Mr.  Boyds  returned  to  the  ship  on  the  24th.  Daring  the  first  part 
of  the  journey  he  had  experienced  very  low  temperatures,  one  of  which, 
—57°,  is  the  lowest  recorded  on  any  of  our  journeys. 

By  this  time  preparations  for  the  southern  trip  were  almost  completed. 

On  October  30  Mr.  Bame  started  with  eleyen  men  as  a  supporting 
party,  with  instructions  to  make  for  the  depdt  (A)  which  I  had  already 
established  off  the  Southern  cape. 

On  November  2  I  left  the  ship  myself  with  Dr.  Wilson  and  Mr. 
Shackleton  and  nineteen  dogs.  The  dogs  were  in  splendid  condition, 
and,  though  loaded  with  100  lbs.  apiece,  were  so  fresh  that  we  were 
obliged  to  sit  on  the  sledges  to  restrain  them.  We  caught  up  Mr. 
Bame  that  night  as  he  was  starting  on  a  night  march,  having  been 
detained  by  bad  weather.  The  weather  continued  very  unsettled,  and 
we  did  not  reach  the  depdt  till  the  10th,  and  the  supporting  party 
joined  us  there  on  the  following  day,  and  we  started  due  south  in 
company  on  the  12th.  The  dogs  were  in  such  excellent  condition  that 
they  far  out-distanced  the  men,  and  we  gradually  increased  their  loads 
until  on  the  third  day  they  were  dragging  the  whole  of  our  own  loads, 
and  the  supporting  party,  which  I  had  intended  carrying  some  way 
further,  were  no  longer  of  use.  On  November  15,  therefore,  in  lat. 
79°  15',  I  directed  them  to  return  to  the  ship,  and  we  continued  our 
journey  alone. 

At  this  time  we  had  high  hopes  of  being  able  to  explore  to  a  con- 
siderable distance  over  the  barrier,  but  within  a  very  eliort  time  the 
aspect  was  completely  changed.  Almost  at  once  the  dogs  began  to 
show  signs  of  weakening,  and  at  first  it  was  very  difficult  to  discover 
the  cause ;  rest  and  increase  of  food  made  no  improvement.  We  eventually 
discovered  that  it  was  the  nature  and  not  the  amount  of  food  that  was 
at  fault.  Norwegian  stock  fish  was  the  food  selected  and  strongly 
recommended  from  its  use  in  Greenland,  where  a  team  of  twenty-three 
dogs  had  been  worked  on  it  for  three  years  without  the  loss  of  a  single 
animal.  This  being  so,  one  can  only  conjecture  that  the  fish  deteriorated 
on  its  passage  through  the  tropics :  certainly  its  effect  on  our  dogs  was 
most  disastrous.  We  continued  to  the  southward,  but  were  forced  to  do 
so  by  advancing  half  our  load  at  a  time;  the  surface  became  more 
difficult,  and  dogs  failed  so  speedily  that  we  were  obliged  to  pull  oar- 
selves  to  get  even  the  half-load  along. 

As  we  proceeded,  we  could  distinguish  new  but  distant  land  on  onr 
right,  continuing  that  which  we  had  observed  from  dep6t  (A)  to  the 
west-south-west,  and  it  soon  became  evident  that  this  land  extended 
to  the  south  approximately  parallel  to  our  course. 

We  crossed  the  80th  parallel  on  November  27,  when  our  progrees 
became  so  laborious  that  we  could  hope  to  do  little  without  establishing 
a  further  depot,  and  the  course  was  altered  to  south-west  and  later  to 
west-south-west. 


I^^Tai 
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It  was  Dot  until  December  1 6  (after  twenty-nine  dajB  uf  relay  work) 
that  we  arrivod  sufficiently  close  tu  tlie  Un<l  to  obtain  good  leading 
marks  for  our  depot.  Aa  wo  conld  not  rely  on  the  dogs  for  our  return, 
1  left  here  (depot  B)  three  weeks'  provisiouB,  and  proceeded  to  the  aouth 
with  the  four  weeks'  which  we  had  remaining.  We  lightened  our  load 
ID  every  way  possible,  Ciurryiug  do  dog  food,  and  calculating  our  own 
food  for  something  less  than  2  Iba.  per  day  per  man. 

Depot  B  was  approiim&ti^ly  in  lat.  80°  30',  long.  162"  E.,  about  7 
miles  from  a  snow-covered  headlancl,  which  formed  the  northern  extreme 
of  a  mass  of  land  with  high  and  irregular  ranges  of  mouutains  in  the 
baokground.  To  the  north  of  this  headland,  between  it  and  another 
mass  of  high  laud,  the  barrier  ran  back  through  an  apparent  strait, 
behind  which  nothing  could  be  aeon,  though  it  is  evident,  from  the 
disturbed  state  of  the  surface,  that  ice  is  pressing  out  through  the  strait. 
Another  such  strait  exists  at  the  farthest  point  we  reashed,  and 
another  to  the  northward. 

We  continued  south  along  the  coast-line  until  December  30,  the 
■iirface  often  soft  and  sticky,  and  close  to  the  land  invariably  so,  the 
^ogs  growing  daily  more  feeble  and  sickly. 

We  had  now  arrived  in  lat.  82°  17',  long.  Iij3°  E.,  and  were  close  to 
a  cape  which  bounded  the  iiorlhern  side  of  another  apparent  strait 
running  in  a  north-west  direction.  To  the  west-south-west  there  was 
a  range  of  magnificent  mountains,  and  another  range  of  great  altitude 
lay  to  the  south,  close  to  the  ooast-line,  which  continued  as  far  as  could 
l«  seen  in  a  direction  south  by  east  of  our  position. 

I  fear  it  is  impossible  without  a  chart,  and  in  the  time  at  my 
disposal,  to  inform  you  of  the  many  points  of  interest  of  this  journey, 

I  took  as  careful  observations  as  I  could  for  our  positions,  and  of 
UiA  bearings  of  the  various  land  masses,  the  altitudes  of  the  mountains, 
etc,  but  it  will  take  a  considerable  time  to  work  out  and  plot  these 
obBerrations.  Dr.  Wilson  has  a  moat  excellent  series  of  sketches  of  the 
Coast  from  many  points  of  view,  and  Mr.  Shackletun  has  some  photo- 
gta'phs  of  interest. 

On  December  31,  we  made  an  attempt  to  reach  the  land  to  secure 

>X>ck  epecimens,  though  undoubtedly  the  rock  is  of  the  same  volcanic 

nature  as  that  to  the  northward.     After  proceeding  about  4  miles  on 

ski,   we  were  confronted  by  an  iiumoase  chasm,  a  mile  in  width,  and 

abont  another  mile  from  the  cliffs.     The  chasm  wae  filled  with  huge 

irregular  blocks  of  ice.    With  the  aid  of  a  rope  and  with  much  exertion 

Ye  commenced  to  climb  across  and  around  these  blocks.  As  we  proceeded 

they  became  sharper  and  "newer  "  in  outline,  and  much  less  snow  lay 

aWut  them.     When  within  a  few  hundred  yards  of  the  other  side,  we 

hand    that   the   inner   boundary  of  the   chasm    cunaisted   of  a   huge 

perpendicnUr  ice-foot  trench,  resembling  that  we  had  seen  both  east 

Hdwwt  bonndiog  the  lands  and  washed  by  the  sea.    A  gentle  snow-slope 
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descended  from  the  foot  of  the  cliffs  to  the  ioe-foot,  and  the  blocks  of  ice 
that  lay  in  the  chasm  bad  evidently  calved  from  if.  As  it  was  obviously 
impossible  to  climb  this  ice-wall,  we  were  forced  to  return  to  camp. 

On  January  1  we  started  back  for  depot  B.  The  dogs  were  now 
utterly  spent  and  practically  useless  from  this  point ;  on  the  9th,  we 
unharnessed  them,  and,  hoping  to  keep  some  alive,  carried  their  food  on 
onr  sledges.  The  weather  now  became  very  thick,  and  the  land  was 
obscured  ;  the  surface  seemed  to  grow  more  difficalt,  and  we  had  most 
serious  trouble  in  steering  a  coarse,  our  fickle  guides  being  the  sun, 
wind,  and  astrugi,  or  the  tail  end  of  a  cloud  :  during  these  days,  most 
of  these,  and  sometimes  all,  failed  us.  On  the  13th,  we  were  forced  to 
camp  for  this  reason ;  we  had  only  two  days'  provisions  left,  but  though 
we  had  been  travelling  for  some  time  almost  by  dead  reckoning,  I  knew 
we  must  be  in  the  vicinity  of  the  depot.  I  was  therefore  much  relieved 
when  at  noon  a  slight  clearance  of  the  niist  showed  us  the  depdt  flag 
about  2  miles  to  the  northward. 

On  returning  to  this  depot,  I  hoped  to  be  able  to  make  another 
attempt  to  reach  the  land,  and  to  carefully  pilot  the  coast-line  to  the 
northward ;  the  former  was  rendered  impossible,  and  the  latter  diffioolt, 
by  the  sudden  breakdown  of  one  of  my  companions,  Mr.  Shackleton. 
Before  reaching  dep6t  B,  it  seemed  to  me  he  was  feeling  the  strain  of 
our  recent  work  much  more  than  Dr.  Wilson  or  I  were ;  he  suffered  con- 
siderably from  shortness  of  breath. 

When  we  left  dep6t  B  on  January  14,  the  congestion  had  greatly 
increased :  he  was  breathing  asthmatically  and  spitting  up  a  considerable 
amount  of  blood.  Becognizing  the  gravity  of  the  case.  Dr.  Wilson  and 
I  decided  we  must  push  on  at  all  costs,  and  keep  Mr.  Shackleton  walk- 
ing on  ski  beside  the  sledges.  This  necessitated  Dr.  Wilson  and  I 
dragging  260  lbs.  apiece,  and  I  do  not  think  we  could  have  carried  Mr. 
Shackleton  as  well.  By  this  time  oor  dog  team  had  dwindled  to  two — 
the  other  poor  animals,  growing  too  weak  to  even  walk  alongside  the 
sledges,  had  been  dispatched ;  for  the  two  (our  best)  we  were  carrying 
food,  hoping  to  save  them,  but  at  this  crisis  I  abandoned  this  idea,  and 
they  were  killed.  Relieved  of  all  camp  work  and  pulling,  Mr.  Shackle- 
ton made  some  progress  towards  recovery,  and  was  able  to  keep  up  well 
until  we  reached  depdt  A  on  January  28,  when  he  was  again  thrown 
back  by  a  snowstorm,  and  caused  us  the  gravest  anxiety.  On  the  30th 
we  were  able  to  posh  on  once  more,  and  arrived  back  at  the  ship  on 
February  3.  Mr.  Shackleton  has  since  practically  recovered,  but  both 
the  doctors  agree  that  he  ought  not  to  risk  further  exposure,  and,  much 
as  I  regret  parting  with  him,  I  do  not  think  the  health  of  an  executive 
officer  of  this  ship  should  be  open  to  any  doubt.  I  am,  therefore,  send- 
ing him  home  by  the  Momimj, 

On  my  return  to  the  ship,  I  learnt  that  the  programme  for  other 
gledge  parties,  which  had  been  arranged  before  I  started,  had  been 
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carried  oat  with  some  auooess  and  without  accident.  Mr.  Roy  da  journeyed 
agaio  to  Capo  Crozier  on  November  3,  aocompanied  by  two  men,  to 
reviflit  the  Emperor  peuguin  rookery  and  make  further  observations. 
These  objects  he  eatiefaotorily  accomplifihed,  and  though  the  Emperor 
peuguins  ha<.)  left,  he  obtained  more  specimens  of  the  yonng,  and  bad 
the  good  fortune  to  find  an  egg.  The  Robs  sea,  which  had  been  cleared 
by  the  gale  on  his  previous  visit,  was  again  frozen  over  when  he  arrived. 
The  party  again  experienced  very  bad  weather  on  the  Terror  slopeB, 
being  tent-bound  on  the  7th  and  8th,  and  again  on  the  11th  and  12th. 
The  Adelie  penguins  had  returned  to  their  rookery  and  started  to  lay 
eggs,  a  number  of  which  were  brought  back  to  the  ship;  the  party 
retorned  in  good  health  and  condition  on  the  17th. 

Mr.  Armitage  started  on  his  main  western  trip  on  November  29. 
He  was  accompanied  by  ilr.  Skelton  and  ten  men,  with  a  supporting 
party,  oonsisting  of  Dr.  Koettlitz,  Mr.  Ferrar,  and  seven  men,  They 
proceeded  towurdti  the  glacier  previously  ascended,  reaching  a  line  of 
"Bokers"  which  fringe  its  edge,  extending  for  about  10  miles  north  and 
south,  at  20  miles  from  the  ship,  ou  December  2. 

The  glacier  descends  between  precipitous  granite  mountains.  On 
December  &  they  reached  a  point  at  which  it  turned  abruptly  to  the 
louth,  running  behind  the  high  range  of  mountains  visible  from  the 
ship.  They  had  now  travelled  15  miles  over  the  surface  of  the  glacier, 
and  ascended  3400  feet.  Skirting  the  ice-clad  foothills  of  the  above 
range,  they  arrived  at  the  summit  of  a  pass,  from  which  to  the  westward 
■  steep  descent  led  to  another  glacier,  which  discharged  its  ice,  after 
many  windings,  farther  to  the  northward. 

They  were  now  53  miles  from  the  ship  and  4000  feet  above  sea-level. 
On  the  dth  Dr.  Eoettlitz  and  bis  party  returned,  and  Mr.  Armitage, 
thinking  the  descent  to  the  westward  too  steep,  ascended  a  steep  slope 
with  the  aid  of  tackles,  intending  to  attempt  crossing  the  mountains. 
With  this  idea  they  ascended  another  1700  feet ;  but  they  realized  the 
task  to  bo  impossible  in  the  time  at  their  disposal,  and,  returning  once 
more  to  the  pass,  decided  to  attempt  the  descent  to  the  glacier  below. 
^Vith  some  difficulty,  and  considerable  risk  to  the  sledges,  this  was 
■ocomplished,  and  they  arrived  ou  the  glaoier  at  a  point  I'JOO  feet  below 
the  pass. 

They  proceeded  to  ascend  the  glacier  in  a  northerly  direction  towards 
>  range  of  remarkably  bare  granite  mountains,  runuing  north-west  and 
(onth-east.  At  the  foot  of  these  the  glacier  formed  the  junction  of  two 
llibntary  glaciers ;  choosing  the  right-hand  one,  the  party  proceeded  in 
a  north-westerly  direction,  having  to  croaa  heavily  orevasaed  ice  Where 
the  inclination  grew  steeper. 

Mr.  Armitage  reports — 

"  The  surface  of  the  glaoier  was,  generally,  much  cut  up ;  in  parts 
like  a  plougheil  field,  in  others  like  a  cracked  glass  dome,  through  the 

Mo.  I. — July,  1903.]  d 
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oraoks  of  wliich  no  bottom  could  be  seen.  On  the  way  np  the  glacier 
we  planted  a  line  of  sticks.  During  a  period  of  twenty-three  days  the 
greatest  movement  shown  was  3  feet  8  inches." 

This  slow  glacial  movement  is  in  keeping  with  other  observations 
made  in  this  vicinity. 

Mr.  Armitage  continues — 

"  On  January  2,  at  an  altitude  of  8000  feet,  some  of  my  men  (six) 
had  to  be  left  behind,  the  rarefied  atmosphere  and  exertion  proving  too 
much  for  them." 

Mr.  Armitage,  with  Mr.  Skelton  and  four  men,  still  continued  to 
ascend,  until,  having  gained  another  1000  feet  in  height,  they  found 
before  them  a  smooth,  open,  snow-covered  plain,  over  which  they  travelled 
for  a  short  way.  The  farthest  point  reached  was  in  lat.  77^^  21'  S., 
long.  167°  26'  E.     Observations  showed  a  magnetic  dip  of  84°  24'. 

The  snow  surface  was  soft,  with  successive  crusts  9  inches  or  1  foot 
apart ;  there  were  no  sastrugi. 

Mr.  Armitage  thought  he  detected  a  slight  descent  in  the  plain  to 
the  westward,  but  of  this  he  could  not  be  certain.  The  whole  horizon 
to  the  westward  was  unbroken  and  clear. 

On  January  6  the  party  started  to  return,  reuniting  with  the  detached 
party  on  the  same  night.  One  of  them,  McFarlane,  had  to  be  carried 
on  the  sledge  for  most  of  the  way  back. 

On  their  return  Mr.  Armitage  remarks,  "  We  found  running  •  becks  * 
of  water  on  the  east  side  of  the  glacial  valley,  7  feet  wide  and  9  inches 
deep.  At  level  places  large  pools  were  formed,  sometimes  1  mile  in 
diameter.  Bergschninds,  150  feet  deep,  were  found  at  the  base  of  the 
mountains ;  huge  '  erratics '  were  visible  on  the  surface  of  the  glacier 
(one  measured  30  feet  by  19  feet  by  12  feet)."  To  ascend  to  the 
summit  of  the  pass,  they  had  again  to  use  tackles  for  the  sledges.  On 
the  17th  they  arrived  abreast  of  the  Eskers,  and  on  the  19th  reached 
the  ship. 

This  journey  was,  I  think,  a  very  fine  one,  and  reflects  great  credit 
on  Mr.  Armitage.  The  sledges  had  often  to  be  dragged  up  steep  places 
one  at  a  time,  and,  consequently,  the  distance  traversed  many  times. 
Many  dangerous  crevasses  had  to  be  crossed.  Mr.  Armitage  himself  fell 
into  one  of  these,  and  was  only  saved  by  his  harness,  after  he  had  fallen 
some  15  feet;  he  received  a  severe  shaking  in  consequence. 

As  I  have  not  had  time  to  inquire  closely  into  Mr.  Bame's  or 
Dr.  Koettlitz's  journeys,  I  have  asked  these  officers  to  draw  out  a  short 
summary  of  their  work,  which  I  attach  hereto. 

It  will,  of  course,  be  extremely  difficult  to  follow  the  course  and 
proceedings  of  the  various  sledge-parties  without  a  proper  chart,  but 
this  will  take  some  time  to  construct.  I  am  glad  to  be  able  to  report 
that  there  is  a  considerable  amount  of  data  for  its  construction. 

H.  F.  Scott,  Captain. 
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^^^^H  DUeormry,  Winter  Qnurtere,  Febraar;  26, 1908. 

^^^^^KUARY   OF  SoiTTU-WEST  StEIXiE   Tflll',   Dl^CEUBEIt   20,    1003,   TO 

^^^^  January  30,  1903. 

Left  Ditcoterij  Ddcomber  20,  1902,  with  four  seamen  and  one  Btoker, 
,    tvro  tente,  two  sledges,  and  five  weeks'  proTisions  (one  week  at  depOt  A), 

and  one  week's  bag  for  southern  party;  total  weight,  1148  Iba. 

'  Arrived  at  depflt  A,  December  lil,  1902 ;  left  depOt  A,  January  1, 1003. 

TraTelling  towards  Boulhern  visible  land,  and  altering  oourae  to 

Hoath  to  clear  each  suocessive  rise  of  land  as  it  appeared  above  the 

horizon.     Passed  two  gaps,  or  straits,  in  the  coast,  beyond  which  (to 

westward)  was  an  apparently  flat  horizon,  land  extending  t«  southward. 

On  January  14,  having  been  out  fourteen  days  from  depot  A,  we 

turned  back,  the  weather  having  been  very  thick  for  the  last  two  daya, 

and  being  very  thick  at  the  time,  having  got  abreast  of  the  southern 

of  the  two  gaps  we  saw. 

Weather  remained  thick,  with  the  exception  of  two  days,  when  a 
short  view  of  bits  of  the  land  was  obtained,  till  the  ^4th,  when  it 
cleared,  and  on  the  evening  of  which  day  we  reaohed  depot  A. 
Beached  the  ship  on  January  30. 

On  the  way  out,  on  December  28,  we  crossed  the  fresh  track  of  a 
single  Adelie  penguin,  travelling  east,  having  apparently  oome  from 
between  Mount  Discovery  and  Black  island ;  *  and  on  the  way  home  we 
crossed  the  track  of  another  one,  a  few  miles  further  north,  and  going 
in  about  the  same  direction. 

Got  rounds  of  angles  and  bearings  nearly  every  day  till  January  15, 
when  we  had  started  back.  After  that  date  the  weather  was  thick  till 
the  26tb,  2Bth,  and  29th,  on  which  dates  I  got  rounds  of  angles. 

The  health  of  the  party  was  good.     Every  one  wore  goggles  all  the 
time,  and  I  did  not  have  occasion  for  any  medical  treatment. 
^^^H  Michael  Barhe,  lAml.  R.N. 


Slkdob  JoDKNEYa— Reginald  Kovrtuiz. 


For  the  purpoee  of  invettigaling  the  rough  old  ice  and  tskcr-Uke  lince  of 
rock  iUbriitBhich^ass  to  north  from"  Black''  and"  Eroim  islandt." 
SepteriAer  24,  1902.— Mr.  Bemacohi,  Mr.  Daily,  and  I  left  on  this 
date,  courao  direct  for  middle  of  "  Brown  island ; "  reached  "  old  ice  "  at 

*  W\lfe  island  ii  that  described  in  ray  joumey  ai  lying  to  tho  lonth-eaat. 

Bladi  Uland  is  tba  vrind-swept  one  to  the  Buuth'Weit, 

Brown  iiSand  is  anotber  of  bronnei  baealtic  rook  eltoated  at  nbout  tlie  sumo  diaUucu 
•unUt-weBt  by  weet. 

ifuttiit  IHtamery  ia  a  Tory  conspicuoua  iaulalcd  conical 
in  height,  and  pieMUting  (lie  eolno  ngpeot  in  all  directiona 
brtvceo  Block  oud  Brown  ialantlB,  at  a  dislauce  of  Zi  milea. 

Tht  Bluff  ia  the  temporary  ubibd  given  to  the  conepiouo 


1irDil«d 


of  Victoria  Lacd  before  the  sledging  commenoed. 


in  tain,  noarlj  10,000  feet 
!t  is  viewed  from  the  ship 


u  cape  to  the  aooth  which 
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noon,  and  outskirts  of  rough  '^  old  ice  "  by  2.30  p.m. ;  amyed  at  esker- 
like  lines  following  day :  17  geograpliical  miles — some  of  heaps  of  dSm$ 
160  feet  high  (by  aneroid) ;  ice  so  rough  we  were  obliged  to  go  south  to 
''Blaok  island,"  which  was  reached  on  27th.  Ascended  north-west 
promontory  of  island  on  29th;  found  a  channel  apparently  existed 
between  '*  Brown  island  "  and  Mount  Discovery,  which  is  choked  up 
with  lines  of  rocky  dSbris  and  broken  ice,  also  that  a  channel  separates 
these  from  "  Black  island."  Saw  that  a  glacier  of  some  size  oomes  down 
from  the  mountains  behind  Mount  Discovery,  and  it  appears  to  be  the 
source  from  which  the  eskers  are  derived.  "Brown  island"  seemed 
inaccessible  to  a  sledge  party,  owing  to  this  side  being  surrounded  by 
lines  of  rocky  debria  3  to  5  miles  from  its  base.  Betumed  to  ship  down 
newly  found  channel  on  west  side  of  '*  Black  island " — which  ends  in 
the  barrier  to  the  southward,  with  several  tide  cracks  running,  at  its 
apparent  junction,  from  "  Black  island  "  towards  the  Bluff  range — around 
south  side  of  "  Black  island ; "  and  reached  ship  on  October  2. 

2.  Short  sledge  trip  toErehushayt  to  ascertain  whether  an  Emjperor  penguin 

rookery  existed  anywhere  there  or  not. 

November  3. — Mr.  Skelton,  Hare,  and  I  left  the  ship  on  this  date, 
reached  glacier  snout  by  2  p.m. ;  examined  the  marks  placed  upon  it  for 
ice-movement ;  proceeded  and  camped  on  the  north  side  of  the  outer  and 
larger  rocky  razor-back  island  well  in  the  bay.  Walked  to  the  spit  of 
rooky  laud  to  the  north-east  at  the  foot  of  the  mountain;  asoended 
150  feet  and  examined  all  round  with  binoculars;  no  signs  of  any 
rookery.  On  return  journey  explored  that  portion  of  inner  bay  north  of 
glacier  snout,  and  reached  ship  on  evening  of  November  5. 

3.  Betum  journey  of  western  supporting  party. 

December  10. — Mr.  Ferrar  and  I,  with  seven  men,  left  the  main 
party  at  '* Separation  ridge"  on  above  date,  upon  our  return  to  the 
ship. 

On  our  march  we  occasionally  separated  and  examined  the  hiUs  on 
each  side  of  our  route.  We  found  that  those  more  inland  were  com- 
posed of  granite  rock,  split  and  broken,  as  well  as  weather-  or  wind- 
worn  into  extraordinary  shapes.  The  lower  or  more  outer  hills 
consisted  of  quartz,  etc.,  with  basaltic  dykes  cutting  through  them. 
The  weather  was  too  foggy  to  do  much  upon  the  sea  and  old  ice  in  the 
bay.     Reached  ship  on  18th. 

4.  To  attempt  to  reach  and  ascend  "  Brown  island "  and  examine  con- 
dition of  things  on  western  side. 

December  29. — Mr.  Hodgson,  Mr.  Ferrar,  and  I  left  ship  on  this  date, 
making  our  way  towards  centre  of  "  Black  island "  in  order  to  avoid 
the  '*  rough  old  ice "  as  much  as  possible ;  reached  that  island  after 
much  difficulty,  owing  to  the  rough  ice  and  water  (due  to  thaw)  on  the 
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31  at;  continued  along  the  north  shore  of  "  Blaok  island  "past  the  north- 
western point,  across  the  channel,  to  within  3  geographical  miles  of 
"  Brown  island  ; "  here  the  sledgea  could  go  no  further.  Walked  over 
the  rongh  iineB  of  rooky  dibTU  to  the  ialand,  wading  channelB  in  places  ; 
ascended  to  summit,  2750  feet,  which  was  found  to  be  a  volcanic  cone, 
with  crater.  Saw  that  the  glacier  at  the  back  of  Mount  Discovery  was 
not  the  source  of  the  eskei-like  lines  of  rock  dSbrin  and  ioe-worn  bonlders, 
but  that  it  passed  away  in  a  long  tongue  along  the  shore  of  the  mainland 
towards  the  north  ;  also  that  a  long  deep  bay  existed  between  "  Brown 
island"  and  the  mainland,  having  Monnt  Discovery  and  the  plateau 
mountain  at  its  head ;  that  the  channel  (?)  between  "  Brown  island  " 
and  Mount  Discovery  is  choked  with  lines  of  heaped-up  dibrU. 

1903. — 'Returned  to  ship  roand  the  south  of  "Black  island,"  and 
reached  it  January  8, 

6.  To  "  Bluff,"  to  a/crnd  il  and  asce>-lain  Ihe  lie  and  general  arrange- 
menl  of  the  prtBimre  ridgei,  etc.,  as  the  ice  patges  that  point. 

January  14. — Mr,  Ferrar  and  I  left  ship;  found  going  very  heavy,  so 
did  not  reach  the  "  Bluff,"  though  our  course  was  direct  for  it,  till  the 
20th.  Camped  upon  Iha  outskirts  of  long  eaker-like  lines  of  rock  dfhria 
and  broken  rough  ice,  which  fringes  this  side  of  the  mountain  range 
for  half  a  mile  or  more  in  extent.  Weather  now  very  stormy ;  could 
not  leave  camp  till  the  23rd.  Walked  to  the  land  over  the  debria, 
crossing  two  movement  or  shearing  cracks  along  the  base  of  the  land ; 
ascended  a  ehoulder  near  the  "  Bluff"  end  to  a  height  of  300  feet,  and 
had  a  fair  view;  could  go  no  further, as  the  weather  continued  bad, and 
looked  KB  though  getting  worse,  so  retnmed  to  camp ;  left,  on  return 
jouraey,  in  a  blizzard,  used  sledge-sail,  and  arrived  at  ship  on  26th, 


Note  oh  tbg  AoTAROTia  BkbtcH'Kap,  p.  120, — As  the  complete  obarts  shoir- 
iag  the  results  of  the  Eurveys  made  by  Captain  Scott  and  the  oSicEirB  serving  under 
him  have  not  yet  be«D  received,  the  mnpof  the  antaiclic  regione  which  accompanies 
this  paper  mnst  be  considered  as  only  provisional.  It  baa  b<:en  prepared  from  all 
the  informBtioQ  at  present  available,  including  the  report  which  Captain  Scott  has 
addresied  to  the  presidents  of  the  Royal  Society  sod  the  Royal  Geographical 
Society.  A  rough  sketch  of  the  winter  quarters  of  the  Ditcovenj  by  Lient.  Barne, 
and  another  of  Erebus  and  Terror  island  by  Lieut.  Royde,  have  furnigbed  the  basiB 
for  the  enlarged  inset  plan,  but  tbe  remainder  of  the  new  work  has  been  drawn 
from  letters  and  reports,  in  which  are,  however,  given  the  latitadea  aod  longitudes 
of  several  positions.  The  track  of  the  Morning  bos  been  approximately  laid  down, 
Trom  a  preliminary  chart  on  a  small  scale,  by  Lieut.  Evans,  and  sent  home  by 
Captain  Oolbeck.  Lieut.  Sbackleton  has,  since  bis  return,  looked  over  a  proof  of 
the  map  and  made  several  corrsctiocs,  but  until  the  complete  charts,  based  upon 
Dom«rous  observations  and  careful  surveys,  arrive,  it  is,  of  course,  impossible  to 
gife  anything  more  than  an  approximate  idea  of  the  geogra]>hlcitl  work  of  the 
flipedition.  Upon  the  present  map,  the  netvly  discovered  laud  is  shown  in  red, 
vbile  the  remainder  of  the  coast-Hoe  has  been  principally  taken  from  the  admiralty 
charts  and  other  material. 
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"FRAM/'  1898-1 902.* 

By  Captain  OTTO  SVERDBX7P. 

Upon  learning  that  Messrs.  Axel  Heiberg  and  Bingnes  Brothers  were 
willing  to  defray  the  costs  of  a  polar  expedition  under  my  guidance 
and  direction,  I  petitioned  the  Norwegian  Government  to  lend  me  the 
arctic  vessel  Fram,    The  Government  at  once  placed  her  at  my  service, 
while  the  Storting  generously  granted  26,000  kroner  (=  £1445)  for  the 
renovation  of  the  ship  and  the  construction  of  a  new  saloon  forward, 
two  working-cabins,  and  six  berths  for  the  officers  and  scientific  staff. 
The  Fram  was  a  first-rate  boat  before  these  alterations  were  made.    P^. 
Nansen  had  asked  Mr.  Collin  Archer  to  make  her  strong,  and  strong  she 
unquestionably  was.    But  now  she  was  better  than  ever;  and  though 
she  was  not  so  severely  tried  on  the  second  occasion  as  she  was  on  the 
first,  still  she  did  not  escape  without  two  or  three  pretty  sevete  tussles. 
The  original  object  of  the  expedition  was  to  spend  the  winter  in  the 
arctic  regions,  and  by  means  of  sledge-expeditions  carry  out  the  scientific 
exploration  of  the  north-west  coast  of  Greenland.    But  in  case  the  ice 
should  prove  unfavourable  for  this  purpose,  or  we  experienced  di£Soulty 
in  penetrating  through  Kane  basin,  the  generous  authors  of  the  expedition 
gave  me  a  perfectly  free  hand  to  turn  my  attention  to  other  fields.    Thus  I 
was  under  no  obligation  to  follow  a  predetermined  and  unalterable  plan. 
The  personnel  of  the  expedition  consisted  of  the  following,  in  addition 
to  myself:   Captain  Victor  Baumann,  second  in  command,  who  was 
appointed  first  lieutenant  in  the  Norwegian  navy  in  1895.    He  had 
charge  of  the  magnetic  observations,  having  studied  magnetism  at 
Berlin  and  Wilbelmshafen.     The  '*  mate "  was  Mr.  Oluf  Baanes,  who 
had  served  as  fisherman  and  seaman  on  the  Coast  of  Norway  all  his 
life.      The  cartographer  was  Captain  (Bitmester)   Gunerins  Ingvald 
Isachsen,  a  cavalry  officer  in  the  Norwegian  army.     The  botanist  was  a 
Swede,  Mr.  H.  G.  Simmons,  who  had  distinguished  himself  by  a  botanical 
expedition  to  the  Faeroes.     The  zoologist  was  Mr.  E.  Bay,  a  Dane,  who 
took  part  in  Lieut.  Byder's  expedition  to  the  east  coast  of  Greenland 
in  1891.     Dr.  J.  Svendsen,  a  native  of  Bergen,  was  the  medical  man  of 
the  party.     The  geologist  was  Mr.  Per  Schei ;  and  the  chief  engineer 
Mr.  Karl  Olsen,  with  Mr.  Jacob  Nodtvedt  as  his  principal  assistant 
The  other  members  of  the  party  consisted  of  Messrs.  P.  L.  Henriksen, 
who  accompanied  Prof.  Nansen  in  the  Fram's  first  voyage ;  L  Fosheim, 
our  hunter ;  A.  IT,  Lindstrom,  who  acted  as  cook  and  steward ;  S.  Hassel, 
R.  Stolz,  and  0.  Braskerud — the  labt  two  and  Fosheim  acted  as  firemen. 


♦  Read  at  the  Royal  Geographical  Society,  April  27.  Captain  Sverdrup'a  com- 
pleted map  will  be  issued  in  a  later  number  of  the  Journal ;  in  binding  it  should  be 
inserted  at  the  end  of  this  number. 
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We  left  ChristUnia  on  June  24,  1898,  for  the  Danish  colonies  on  the 
west  coast  of  Greenland,  where  we  took  on  board  sixty-Bix  dogs,  which 
the  Royal  Greenland  Trading  rompany  had  kindly  bought  ready  for 
119.  On  Angiist  7  we  got  set  fast  in  the  ioo  of  Melville  bay,  and  were 
kept  there  until  the  13th.  After  gettipg  ont  into  open  water  again, 
we  hardly  saw  any  further  trace  of  ioe.  Watch  after  watch  pneaed, 
and  we  still  had  the  open  soa  in  front  of  us,  and  I  was  beginning  to 
calcnlate  how  many  days  we  should  need  to  go  through  Kennedy 
oluuinei  and  Robeson  obannel.  Unt  I  was  reckoning  without  my  host. 
The  drift-ice  was  not  so  very  far  off  after  all,  for  we  encountered  it  in 
great  quantity  in  tho  [nortbem  end  of  Smith  sound,     \t  lirat  we  tried 


to  creep  along  by  the  coast  of  Greenland,  but  were  stopped  by  the  ice, 
which  lay  for  a  long  ilistanoe  to  the  north,  close-packed  and  motionlew, 
absolutely  impenetrable  to  any  ship  that  ever  was  built.  There  was 
no  help  for  it;  wo  bad  to  turn  round  and  go  back  the  same  way  we 
came.  As  bood  as  it  was  practicable,  we  crossed  over  to  the  west  side 
of  Smith  sound,  and  made  another  attoiupt  to  penetrate  northwards 
along  the  coast  of  Kllesmere  Land;  but  wo  were  again  stopped,  on 
August  17,  by  the  drift-ioe,  close  to  the  little  island  of  Cocked  Hat. 

It  was  still  early  in  the  year,  and  we  hoped  the  ioe  would  loosen 
again,  so  that  we  might  yet  be  able  to  push  on  farther  north  before  the 
autumn  came  to  an  end.  But  we  were  doomed  to  die  appointment. 
Day  after  day  passed,  and  the   ioe  never  inoved,  and   so  oETeotually 
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blocked  our  passage.  Meanwhile  the  nights  began  to  be  oold,  a  warn- 
ing that  winter  was  oomiDg,  which  suggested  to  ns  the  advisability  of 
looking  about  for  winter  quarters.  These  we  eventually  found  in  a 
small  sheltered  cove  in  the  northern  part  of  Bice  strait.  At  that 
time  we  were  still  uncertain  whether  Hayes  sound  really  was  a  sound 
or  only  a  large  system  of  Qords,  and  as  soon  as  the  ice  bore,  which 
it  did  early,  for  the  frost  was  very  severe,  we  set  about  exploring  the 
interior  parts  of  Hayes  sound. 

In  the  following  spring  we  made  two  expeditions  across  EUesmere 
Land  to  its  west  coast.  Bay  and  I,  starting  from  the  inner  extremity 
of  North  fjord  (Nord-fjord),  travelled  the  whole  way  over  bare  ground, 
and  came  eventually  to  a  large  i^ord  which  penetrated  due  east.  Un- 
fortunately the  weather  was  not  clear,  and  we  were  unable  to  see  far; 
but  what  we  did  see  distinctly  suggested  that  we  were  standing  at  the 
head  of  a  very  large  fjord,  and  that,  further  to  the  west,  it  sent  off  still 
larger  side  Qords  to  both  north  and  south.  But  as  we  had  been  unable 
to  transport  overland  a  sufficient  supply  of  food  for  ourselves  and  the 
dogs,  it  was  entirely  out  of  the  question  for  us  to  think  of  pushing  our 
investigations  further.  Meanwhile  Isachsen  and  Braskerud  started  to 
cross  the  glaciated  portion  of  EUesmere  Land.  Keeping  the  whole 
time  to  the  inland  ice,  they  came  at  length,  near  the  west  coast,  to  a 
broad  belt  of  bare  ground,  which  stretched  right  down  to  the  sea»  and 
prevented  them  from  getting  any  nearer  to  it.  They  also  saw  a  large 
fjord  with  some  islands  in  it. 

In  the  year  1899  the  ice  was  again  extremely  unfavourable  in  Eane 
basin,  filling  it  entirely  from  side  to  side  in  a  densely  packed  mass ; 
and  in  those  waters,  where  the  ice  is  almost  wholly  without  movement, 
you  have  to  exercise  the  very  greatest  care  lest  you  get  set  fast  in  it. 
If  you  do,  you  will  probably  have  to  stay  there  the  whole  year,  or 
perhaps  even  longer.  In  the  condition  in  which  the  ice  was  that 
summer,  if  I  had  attempted  to  penetrate  it,  I  should  almost  certainly 
have  set  the  Fram  fast,  and  that  I  did  not  wish  to  do  at  any  price. 
For  if  we  did  get  caught,  we  should  use  up  during  the  winter  such  a 
large  proportion  of  the  dogs*  food,  that,  should  an  opportunity  offer  in 
the  following  summer  for  pushing  on  north,  we  should  be  unable  to  do 
so.  For  the  journey  round  the  north  coast  of  Greenland,  and  then 
down  its  east  coast  as  far  as  Sabine  island,  would  necessarily  require 
a  large  number  of  dogs,  and  consequently  large  supplies  of  food — larger 
than  we  should  then  have  at  our  command.  As  it  was,  we  did  get 
ice-bound  several  times ;  but  only  in  the  outer  fringes  of  the  pack,  so 
that  there  was  no  real  danger,  for  we  very  soon  drifted  south  down 
Smith  sound,  and  so  got  free  again.  We  made  several  attempts  to 
penetrate  northwards,  but  all  ended  the  same  way:  we  were  carried 
down  Smith  sound,  and  so  out  into  open  water. 

Accordingly,  on  August  22,  we  decided  to  leave  Smith  sound  and 
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turn  southwards  into  Jones  sound.  For  it  was  by  then  in  the  highest 
degree  donhtfal  whether  the  ice  would  loosen  euffioiently  to  allow  of 
OUT  getting  further  north,  and  if  we  remained  in  Smith  sound,  there 
was  A  riak  of  our  being  frozen  in  for  another  winter.  On  the  other 
hand,  we  knew  that  there  were  several  extensive  stretchee  of  unexplored 
land  lying  north  of  the  point  where  Inglefield  turned  back  in  195'2,  and 
thence  np  to  Greely  Qord.  Belcher,  for  instance,  saw  land  due  north  from 
Table  island,  which  be  called  North  Cornwall,  Besides  which,  there 
were  many  reasons  for  sappoain^  there  existed  several  islands  or 
patches  of  land  in  the  big  bay  between  Prince  Patrick  island  and  Grant 
Land.     In  Jones  aonnd  we  were  overtaken  by  bad  weather,  with  thick 


''^K-  and  were  at  last  driven  to  anchor  in  a  fjord  which  we  called  Havno 
(or  Harbour)  fjord.  This,  ao  far  as  we  were  able  to  judge,  was  some- 
■wliere  about  the  spot  where  Inglefield  turned  back  in  ]85-*,  and  whence 
Q-O  believed  the  coast-line  ran  back  in  a  northern  direction. 

Kaxt  spring  we  resolved  to  establish  a  dep6t  as  far  west  as  we  could 
E^  K>  that  it  might  serve  as  a  base  for  future  operations.  We  suo- 
'*o«ded  in  advancing  some  60  odd  miles  west,  but  were  unable  to 
■penetrate  farther,  owing  to  there  being  open  water  as  far  in  that 
diteotion  aa  we  were  able  to  see.  At  that  point,  then,  we  made  our 
Q*p4t,  and  christened  it  Bjomeborg.  On  our  way  back  we  put  into 
l^Mkns  (Musk)  fjord,  to  see  if  we  could  find  any  game,  and  were 
iDitimately  able  to  bag  twenty-six  musk-oxen,  which  we  conveyed  in 


42    THE  SSCOND  NORWKOIAK  POLAR  KXPIDITION  IN  THS  «FRAK,"  1898-1902. 

the  coarse  of  the  ensning  autumn  the  75  miles  which  still  remained  to 
be  traversed  to  reach  the  Fram, 

In  the  spring  of  1900  we  sledged  west,  nine  of  ns,  each  with  his 
team  of  dogs.  Of  these  fiye  men  were  to  travel  ten  days  from  Bjomeborg 
and  then  retnm.  It  tnmed  ont  that  the  coast,  instead  of  trending  to 
the  north  at  Sir  Inglis  peak,  continued  west  all  the  way  to  North  Kent. 
It  was  terrible  work  forcing  onr  way  along  close  to  the  coast  nntil  we 
got  through  Hell  Gate,  which  is  always  kept  open  and  free  of  ice  by 
the  powerful  current  which  flows  through  it.  To  the  north  of  this 
sound  the  coast  inclined  to  the  north-east,  and  we  followed  it  as  far  as 
Big  Bear  cape  (Store  Bjomekap),  which  we  at  first  took  for  an  island, 
but  which  eventually  proved  to  be  a  peninsula.  We  called  the  bay 
which  opened  to  the  west,  Norwegian  bay  (Norskebugten).  Owing  to 
the  mist,  we  were  unable  to  see  very  far  ahead,  but  once  or  twice,  when 
the  fog  temporarily  lifted,  we  perceived  that  the  coast  again  turned 
west,  and  in  the  far  distance  formed  the  large  promontory  which  we 
named  Gape  Sydvest.  We  thought  the  coast  continued  steadily  on  in 
the  same  direction,  and  suspected  Cape  Sydvest  was  on  a  large  island, 
which  was  separated  from  King  Oscar  Land  by  a  sound.  King  Oscar 
Land  was  the  name  we  gave  to  the  land  going  northwards  &om 
Inglefield's  northernmost  point. 

On  March  31  we  reached  the  north  side  of  Norskebugten,  almosi 
immediately  opposite  Eureka  sound.  There  we  parted  from,  the  five 
men  who  were  to  return  to  Bjdmeborg,  and  thence  escort  two  others  of  oui 
party,  namely,  Schei  and  Henriksen,  through  Hell  Gate  to  the  north  side 
of  North  Kent,  whence  they  were  to  make  an  expedition  to  the  Grahan 
islands,  and  after  that  explore  the  large  fjords  which  lay  to  the  north  o: 
Norskebugten.  After  getting  through  the  sound,  the  cold  had  becom< 
intense.  Indeed,  the  morning  our  escort  left  us,  we  thought  we  woulc 
console  ourselves  for  the  parting  with  a  drop  of  spirits.  But  though  w< 
pulled  and  pulled  at  the  brandy-flask,  not  a  drop  of  the  liquor  could  w< 
get.  The  spirit  was  frozen  into  a  solid.  However,  we  picked  it  out  witl 
a  piece  of  sharpened  wood,  and  each  man  had  a  spoonful  of  frozen  brandy 
The  dram  was  intended  to  warm  us,  but  I  can't  say  that  on  this  occasioi 
it  had  precisely  that  effect  Although  for  some  time  the  oold  wa 
terrific,  we  suffered  no  harm,  a  circumstance  I  attributed  principally  in 
the  fact  that  we  were  provided  with  double  tents.  After  we  got  a  littli 
better  seasoned,  and  learnt  how  to  take  care  of  ourselves,  we  suoceedet 
in  almost  entirely  avoiding  the  moisture  which  adheres  to  the  clothe 
in  those  climates,  and  which  has  generally  occasioned  such  discomfor 
to  all  previous  arctic  travellers.  Owing  to  this  cause,  we  were  generall 
pretty  comfortable  on  our  sledge  journeys.  Continuing  our  route  wesi 
towards  Capo  Sydvest,  we  had  the  same  difficulty  in  making  heaci 
way  that  we  had  had  ever  since  we  left  the  sound.  It  was  as  much  a 
ever  we  could  do  to  manage  7  or  8  miles  in  a  day.    Beyond  Cape  Sydvet 
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the  ooaBt  turned  toward§  the  north-west,  and  the  four  of  iia  who 
were  now  left  pushed  on  further,  notwithstanding  the  monntainoaa 
oharaoter  of  the  country,  nntil  on  the  morning  of  April  15,  just  as  we 
wai«  setting  off  for  thft  day's  tramp,  wo  discovered  fresh  land  due 
w«et. 

We  agreed  to  separate,  leaohsen  and  Hassel  proceeding  to  explore 
the  new  land  we  saw  to  the  west,  while  Fosheim  and  I  continued  onr 
sledge  toyiT.  The  former,  after  exploring  the  new  land,  were  to  cross 
over  the  large  bay  which  lay  on  the  north  side  of  Cape  Lev-vel,  where 
we  separated ;  for  this  bay  e.\.tended,  we  saw,  a  long  way  to  the  east, 
and  it  was  possible  it  might  end  in  a  sound  that  would  bring  us  through 
to  more  easterly  waters.    But  if  they  failed  to  discover  any  such  sound. 


they  wore  to  return  the  same  way  they  went,  and  visit  the  large  fjords 
which  we  perceived  opening  to  the  north  of  Norwegian  bay, 

Fosheim  and  I  contiuued,  then,  towards  the  north;  but,  the  weather 
still  proving  bad,  we  made  even  shorter  days'  journeys  then  we  bad 
counted  upon.  We  were,  however,  allured  on  by  the  continual  hope 
of  reaching  the  uortbern  extremity  of  the  land,  and  finding  there  a 
Bonnd  or  fjord  which  would  tiike  us  east  into  Greely  fjord,  or  into  the 
waters  we  had  visited  in  the  spring  of  18!I9.  TSut  time  after  time  we 
were  disappointed,  and  on  May  7  we  were  compelled  to  turn  back  in 
about  81^  N.  lat.  and  'Jo''  W.  long.,  owing  to  our  food  and  that  of  the 
dogs  beginning  to  run  low.  The  coast  still  continued  to  follow  the 
t  direction  as  far  as  we  ooald  see — that  is,  for  some  15  miles  or  so 


I 


44    TBI  8E00KD  NORWEGIAN  POLAR  EXPEDITION  IN  THE  <«FEAM;'  1898-1903. 

ftirther  north.    On  May  7  we  set  oat  on  onr  return  journey,  and  on 
Jnne  3  were  onoe  more  on  board,  after  an  absenoe  of  seyenty-six  days. 

On  Jnne  19  Isaohsen  and  Hassel  returned.  They  had  made  a 
thort  visit  to  the  new  land  westaway,  and  on  their  way  back  had 
asoertained  that  there  was  no  sound  stretching  to  the  east  from  the 
large  bay  that  lay  north  of  Cape  Ley-veL  From  Norskebugten  they 
entered  what  they  took  to  be  a  large  i^ord  running  towards  the  north, 
and  followed  it  up  very  nearly  as  far  as  79^  N.  lat.,  or,  in  fact,  until  they 
judged,  as  well  as  the  incessant  bad  weather  would  let  them,  that  they 
had  reached  the  head  of  it.  After  that,  in  the  same  way,  they  travelled 
to  the  extremity  of  the  large  fjord  which  penetrated  westwards.  Then 
continuing  soutii  along  the  edge  of  the  land  that  lay  to  the  east,  they 
passed,  but  did  not  enter,  a  little  north  of  Bjomekap  Land,  another 
broad  Qoid  which  pointed  towards  the  south-east. 

Scbei  and  Henriksen  returned  from  their  journey  to  the  Graham 
islands  the  day  before  we  reached  the  ship,  having  been  absent  seventy- 
fire  days.  They  too  had  entered  the  same  large  fjord  that  Isabhsen  and 
Hassel  had  done,  but  had  not  gone  further  north  than  Bjomesnnd, 
in  alxMit  78|°  N.  lat.  On  their  return  journey  they  crossed  over  Bjome- 
kap Land,  and  struck  Norskebugten  a  little  west  of  Store  Bjdmekap. 

As  80on  as  the  ice  broke  up,  we  steamed  west  and  went  up  Oaidigan 
strait,  and  on  Aug^ust  15  once  more  got  fast  in  the  ice  off  the  north 
s1k«^  of  Grinnell  island,  (not  Orinncdl  Land,  of  ooune).  But,  after 
drifting  backwards  and  forwards  for  about  a  month,  we  oame  free  again, 
and  steered  to  the  head  of  Gaasef  jorien  (Goose  Qord),  and  there  pitdied 
owr  winter  quarters  for  the  third  winter. 

Onr  dedge  jonniejs  of  the  spring  preceding,  especially  after  the 
resnHa  we  oblained  from  them  had  been  embodied  in  map  form,  con- 
Tinesd  v  Mor»  and  more  that  there  must  be  a  fjord  or  sound  oonneoting 
tlM^  nordien  part  of  Korskebugten  with  Greely  ^rd;  and  ii^  as  we 
belieT«d«  we  now  possMsed  a  ftdrly  accurate  knowledge  of  the  wmter- 
w^i^  te  Itrtt  west  of  Bjdmekap  Land  as  far  north  as  lat.  SI''  N^  it  was 
t^^ilentbly  (iMtain  that  the  sound  in  question,  supposing  it  really  did 
exiit.  mu$^  start  Motiewheie  further  east^  We  concluded,  therefore, 
tkat  it  was  in  all  probaHlitv  a  northern  branch  of  the  great  Qoid  wliibh 
went  in  a  tMitlHeasteriy  diiecdon  from  Bjdmekap  Land — that  is  to 
•i^^  an  ana  of  the  Qiud  whidi  botii  Isaclison^s  and  S^iei  s  parties  bad 
Tiitt<ii  t>te  pn^Tiowi  season.  The  piv>babilitT  seemed  to  be  that,  after 
l><«i^  a  l^tt^  w^  es»t^  it  would  tun  north,  and  be  somehow  connected 
witli  tb^  vnkl«nt  whkh  we  had  dixoxei^^  when  we  went  OToriand  west 
froaa  Hj^^^m  ft.'mi»d  i^iinnir  <^ar  fir$:t  year.  And  it  al^o  wemed  probable 
i^mU  ti*  «a»e  fi.'cd  wv>uU  proT>^  to  be  c^^nuel^tel  witk  Grselv  Qord. 
T1)e<i^  |«vNhWa»  ^ematid^d  a  ^>hitiv\n  at  all  cv^sta.  acd  I  dMemdiied  to 
tark^  tiiMa  v^j^fiKll  XTkibt  I  w:i$  doin^:  ihi«.  la^^ueA  a»d  Hassel 
j^rtmei  %» te«Kim  te  tiie  new  land  wh»  kid  diwsei^erid  w^Brtaway,  «nd  to 
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which  we  gave  the  nftmes  of  Etlef  Ringnee  Land  and  Amund  Kingnes 
Land.  Even  before  the  autumn  closed  we  attempted  a  reoounoitruig 
trip  to  the  north,  but  were  unable  to  surmount  the  difficulties  incident 
to  the  constant  bad  weather,  and  the  repeated  breaking  up  of  the  ice. 
Afl  far  as  we  could  see  from  Nordstrand,  almost  the  whole  area  of 
XoTweglan  bay  was  a  bright  blue  sea. 

In  the  spring  of  I  dul  our  first  proceeding  was  to  travel  to  Baumann 
fjord,  and  establish  there  a  depdt,  aud  thence  journey  some  dietanoe  to 
the  north.  Both  going  and  returning  we  entered  the  fjord  which,  on 
the  south  of  Store  (Great)  Bjomekap,  cut  eastwards  into  the  land,  and, 
crossing  over  an  iathmuB  near  its  head,  came  to  another  broad  fjord,  whioh 


jenetrated  first  eaatwarda  and  then  due  north.  At  first,  we  were 
naturally  disposed  to  think  this  was  the  sound  we  were  in  search  of; 
"hot  after  driving  up  it  for  some  days,  we  became  convinced  not  only 
that  it  was  a  cul-de-sac,  but  also  that  it  was  impossible  there  should  be 
a  land  passage  from  this  fjord  in  the  direction  we  had  anticipated. 
There  was  no  alternative :  we  had  to  turn  and  go  back  the  same  way 
we  came.  Heading  our  dogs  towards  the  north-west  in  the  direction 
of  Storfjorden  (Great  fjord),  we  entered  a  long  narrow  rift  or  waterway, 
which  struok  off  from  the  east  aide  of  this  Qord  and  led  towards  the  north. 
But  here  again  we  were  disappointed.  It  too  was  apparently  a  oul-de- 
MO,  and  terminated  at  the  foot  of  a  precipitous  mountain  wall,  whioh 
it  would  be  impossible  to  olimb.      We  called  this  Trold  fjord,  and 
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well  it  deserved  its  name ;  it  was  an  ugly  plaoe,  being  shnt  in  on  both 
sides  by  high  and  gloomy  walls  of  rook,  whioh  wore  a  very  threatening 
aspect.  Here  again  there  was  manifestly  no  possibility  of  advancing 
Airther  by  land.  However,  as  we  had  already  come  so  far,  we  decided 
to  pursue  the  ijord  to  its  extremity.  If  fortune  would  only  favour  us* 
we  might  perchance  hit  upon  a  little  glen  or  gap  of  some  kind  iliat 
would  take  us  to  the  north.  On  we  went  then,  and  just  as  we  were 
spinning  round  a  projecting  cape,  suddenly  the  mountain  wall  opened 
like  a  doorway,  and  there,  straight  before  us,  was  a  valley  which  ran  first 
to  the  east  and  then  to  the  north.  Wo  had  no  hesitation  in  following 
up  the  valley,  and  after  some  difficulty  we  succeeded  in  striking  a  large 
fjord  on  the  north  side  of  the  land.  It  was,  we  felt  perfectly  certain, 
ono  of  the  waterways  we  had  visited  during  our  first  spring,  and  so  we 
pushed  boldly  on.  We  were  two  sledging  parties  travelling  together, 
the  intention  being  to  separate  as  soon  as  it  should  appear  expedient  to 
do  so.  This,  then,  was  the  moment  to  do  it  Accordingly  we  parted 
company  on  May  4  near  the  Blaamanden.  Whilst  Fosheim  and  the 
mate  travelled  northwards  towards  Greely  fjord,  aloug  the  land  that 
lay  to  the  east,  Schei  and  I  stuck  to  Axel  Heiberg  Land,  intending  to 
push  on  as  far  as  we  could  towards  the  north.  We  advanced  as  far 
as  lat  80]^^  N.  without  change  of  direction ;  then,  however,  the  coast 
turned  suddenly  towards  the  west,  and  after  we  had  proceeded  some  dis- 
tance fiothor,  we  came  to  ice  which,  especially  as  the  vreather  was  at 
the  same  time  so  bad,  we  were  unable  to  get  over.  Hence  we  were 
compelled  to  turn  back  long  before  we  expected  to  have  to  do  so. 

When  the  weather  cleared  up,  we  ascertained  that  there  was  a 
broad  sea-ohannel  running  towards  the  north-west,  and  that  Axel 
Heibeirg  Land  extended  as  far  to  the  north  as  we  were  able  to  see. 
The  northernmost  point  we  reached  was  Smdrgrautberg.  Looking 
hence,  wt»  perceived  that  Greely  fjord  penetrated  Grinnell  Land 
towards  the  north-east,  and  was  confronted  on  the  west  by  an  im- 
posing mountain  chain,  which  for  almost  the  entire  distance  that 
>ft>^  could  se^  descended  perpendicularly  into  the  ocean.  There  were 
also  :^v^^ral  fKvrvIs  cutting  into  the  land  in  a  northerly  direction. 
On  the  other  hand«  Heiberg  Laud,  so  far  as  we  were  able  to  oom- 
wa&d  a  view  of  it^  was  relatively  low,  scarce  rising  more  than  1500 
to  :\W^  f^i  aK>To  eea4evol«  and  between  theee  altitudes  and  the  sea 
«ti^Mvhed  A  wide  bolt  of  actual  lowlands.  Although  Heiberg  Land 
ImM  v^t  ex^ry  promise  of  an  abundance  of  game^  we  were,  as  it 
ka{^f^M>e>.i  *ull  wi^Il  supjxlicil  with  provisions  :  and  a«L«  I'^sideci,  the  season 
wiu»  pe4i£r,4:  v^.  wv  thv>ught  we  cv^uld  employ  our  time  to  better  advan- 
ta^  by  expJortaji:  mox^  thoivnigbly  thv\s*?  parts  of  the  countzy  which 
l^y  to  tise  ;f«csftth  of  tw.  l>i\  our  w^y  north  w^  had  scmnr^y  giv^n  our- 
M^ry«  tisae  to  *$of  axiywhex>?-~our  one  object  had  be^n  to  push  on  and 
iprt  j^  ia;  fcccth  as  we  pMsiMy  could.    llo\^*^v*r,  w^  w«re  ooMWiMd 
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not  merely  to  detormine  the  boundaries  of  Hoiberg  Land,  we  desired 
ftlso  to  explore  it.  It  was  penetrated  by  several  large  fjords  from 
varioQS  direotious,  and  it  would  not  be  without  iuterent  to  explore  these 
somewhat  more  closely. 

We  started  on  our  return  journey  on  May  13.  Immediately  soutli 
of  the  BUamauden,  the  place,  it  will  be  remembered,  where  we  aeparatod 
from  OUT  two  compauions,  Fosheim  and  the  mate,  but  on  the  other  aide 
of  the  fjord,  the  flat  lowlands  were  cut  in  to  by  another  large  but  narrow 
fjord-like  inlet.  It  appeared  to  penetrate  to  a  great  distanoo,  but  bow 
far  exactly  wo  were  unable  to  see  owing  to  the  low  elevation  of  the 
land.  This  was  a  point  we  wished  to  clear  up ;  besides,  it  would  be 
interesting  to  examine  the  wide  lowlands  which  stretched  away  from 
the  inlet  to  the  south  and  east.  The  west  side  of  the  inlet  was,  on  the 
ODDtnry,  shut  in  by  high  mountains,  auiongat  which  I  fancied  for  some 
time  I  oould  perceive  glaciers,  though  it  turned  out  subsequently  that 
I  was  mistaken.  One  night,  whilst  we  were  still  in  this  neighbourhood, 
vre  were  suddenly  attacked  by  a  pack  of  abont  a  dozen  wolves.  Un- 
fortunately, our  dogs  were  muzzled,  to  prevent  them  from  gnawing 
their  traces,  so  that  they  were  unable  to  defend  themselves,  and  came 
within  an  ace  of  being  all  worried  to  death. 

On  ODT  way  south,  we  put  in  at  several  branch  fjords,  believing 
all  the  time  that  the  channel  wo  were  travelling  down  lay  to  the 
oast  of  the  Storfjorden.  Our  surprise  may,  therefore,  be  imagined 
when  we  discovered,  as  we  did  eventually,  that  it  was  Storfjorden 
itaelf  we   were  in.     The  identification  was,  however,  undoubted,  for 
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Sohei  recognized  again  ttie  epot  where  he  had  encamped  the  year 
before,  close  to  Bjdraeeund.  If  only  we  had  been  aware  of  this 
when  we  started,  we  should  have  been  enabled  to  obtain  a  very 
different  idea  of  the  lands  whioh  lie  west  and  north  of  Greely  ijord. 
The  longest  of  these  branch  fjords,  which  we  called  Skaare  Qord,  ex- 
tended some  28  miles  in  a  north-west  direction.  Whilst  we  were 
encamped  at  the  head  of  this  fjord,  we  were  assailed  in  the  middle  of 
the  night  by  a  terriGo  storm,  which  drove  us  to  seek  shelter  in  a  sort 
of  oaiion  we  had  discovered  on  our  way  up  the  fjord.  The  wind  wae 
so  violent,  it  literally  blew  the  sledges  along  the  ice,  and  at  saoh  a  pace 
that  we  had  difficulty  in  preventing  them  from  being  overturned,  while 
the  snow  fell  so  thick  and  fast  that  we  were  scarce  able  to  see  an  inch 
before  our  noses.  However,  we  luckily  made  the  canon  without  mishap. 
Crossing  the  sandbank  at  its  entrance,  we  proceeded  a  little  vnj  up 
the  glen,  and  could  readily  have  believed  we  were  come  into^parsdiae  : 
it  was  perfectly  still,  not  a  breath  of  wind. 

After  that  we  crossed  the  Hypeiite  peninsula,  and  from  thence 
rekohed  the  northern  parts  of  Bjomekap  Land,  and  then  travelled  south 
along  this  last.  At  two  places  in  this  district  we  found  big  aooumula' 
tions  of  fossils,  and  from  Bjiirnekap  we  each  took  a  big  sledge  load  of 
rook  specimens  home  with  us.  It  was  June  18  when  we  got  back  to  the 
From. 

Isachseu  and  Hassel  had  reached  the  ship  on  Jane  7.  The  ohief 
reealts  of  their  expedition  to  the  lauds  westaway  were  these:  They 
■aoertained   that   they  extended  as  far  west  as  about  106"  W.  long., 
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ftod  aa  far  north  aa  approximately  lat  79°.  They  were  almost 
entirely  of  low  elevation,  barely  being  more  than  500  feet  above  the 
levfll  of  the  sea.  The  ooaste  which  fell  away  towards  open  water  were 
80  low,  it  was  sometimeB  not  at  all  eaay  to  distinguish  where  the  land 
ended  and  the  ooean  began. 

In  the  mean  time  BauniaDD  and  Stoh  had  mapped  Banmann  fjonl. 

This  Bummer  we  fully  intended  to  return  home,  but  in  this  we  were 
deceived,  for  the  ice  never  broke  up  in  fiaase  fiord  tin  (Goose  fjord).  Wo 
tried,  of  oonrse,  to  force  our  way  ont  by  ramming,  but  the  ice  was  too 
thick.  Then  we  attempted  to  blast  it  with  explosives,  but  with  no  better 
reeult.    And  even  if  we  had  succeeded  in  lireaking  the  ice,  we  should  have 


been  in  no  better  position,  for  there  was  no  room  to  posh  it  on  one  side 
ont  of  the  way.  After  a  month's  hard  work,  we  gave  up  the  attempt  on 
September  l),  having  cut  through  about  9  miles  in  all,  and  there  were 
Htill  5  or  G  miles  before  we  could  reach  the  open  sea.  This  was  a 
severe  blow  to  us  all.  We  had  fully  counted  upon  reaching  home  that 
antamo,  and  the  only  thing  which  prevented  us  was  that  paltry  Ti  miles 
of  ioo,  for  that  year  Jones  sound  was  freer  from  ice  than  wo  had  ever 
seen  it  before.  However,  it  was  no  ase  lamenting,  so  we  set  to  work  at 
oQoe  to  lay  in  a  stock  of  meat  to  keep  the  dogs  alive  during  the  winter. 
Sinoe  we  were  to  stay  another  year  amongst  the  arotic  ice,  we  bail  better 
torn  the  time  to  some  good  purpose.  We  could  do  nothing  without  the 
dogs.  Bo  we  dragged  a  boat  across  the  belt  of  ioe,  and  got  her  ready 
No.  I.— Jdlv,  1003.]  E 
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for  hunting  walms.  We  had  another  whale-boat  lying  at  onr  fourth 
oamp  on  the  north  side  of  the  land.  Fonr  of  ns  therefore  croflsed  over- 
land from  the  head  of  the  Qord,  and  sailed  the  seoond  boat  sonth  through 
Hell  Oate  into  Jones  sonnd.  Then  we  established  a  fishing-station  at 
Maasefjeld,  as  we  called  the  steep  oape  at  the  west  side  of  Gk)06e 
Qord.  As  soon  as  we  had  finished  onr  preparations,  we  disoovered  that 
the  first  boat's  orew  had  done  precisely  the  same  thing,  bnt  that  at 
the  moment  they  were  absent,  having  gone  np  the  fjord  with  a  boat- 
load of  walrus-flesh.  All  the  time  we  were  engaged  in  catching  walrus, 
there  was,  fortunately  for  us,  a  stiff  breeze  blowing  from  the  north, 
which  kept  the  i^ord  open.  But,  the  frosts  setting  in  towards  the  end 
of  September,  we  soon  had  to  give  over ;  however,  we  had  done  very 
well,  and  had  quite  enough  meat  to  last  us  through  the  winter.  With 
the  view  of  shortening  the  distance  we  should  have  to  sledge  the  meat, 
we  took  it  round  to  the  outer  isthmus,  and  there  left  it  until  the  ice 
was  strong  enough  for  sledging. 

In  the  following  spring,  Baumann  and  two  other  men  went  to  Beedhey 
island  to  find  out  if  there  was  anything  left  of  the  large  depdt  whidi  the 
English  made  there  half  a  century  ago.  On  his  return  he  reported  that 
the  depdt  was  entirely  destroyed,  except  for  a  few  fragments  of  the 
house  which  the  English  built.  The  sloop  Mary,  whioh  had  been  left 
there  drawn  up  on  land,  was  also  entirely  destroyed ;  amongst  other 
things,  her  mast  had  been  sawn  off.  Isachsen  and  Bay  explored  and 
mapped  the  unknown  parts  of  North  Devon,  and  readhed  the  Fram 
again  on  May  22.  Meanwhile  Sohei  and  I  proceeded  up  Eureka  sound, 
and  mapped  those  districts  west  of  Oreely  fjord  which  had  not  already 
been  mapped,  and  were  back  again  by  June  16.  In  this  expedition  we 
were  fortunately  able  to  determine  the  northern  boundaries  of  Axel 
Heiberg  Land,  as  well  as  the  previously  unknown  coasts  that  lay  west 
of  Greely  Qord.  The  northern  parts  were  appreciably  lower  than  the 
districts  in  the  south,  and  consisted  of  low  rounded  hills  and  ridges 
(aas)  of  gravel,  with  immense  sandbanks  stretching  beyond  a  long  way 
out  to  sea.  These  numerous  eminences,  with  the  broad  shallow  valleys 
between,  gave  the  region  the  appearance  of  having  been  originally  an 
archipelago,  whioh  had  subsequently  been  raised  above  sea-level. 

The  northern  part  of  Axel  Heiberg  Land  was  not  particulaiiy  high, 
presumably,  as  I  have  already  said,  not  much  above  1500  feet.  Never- 
theless, its  coast  fell  for  considerable  distances  vertically  into  the  sea. 
Its  northernmost  point  lay  in  81°  20'  N.  lat.,  and  its  westernmost  in 
about  05*^  long. 

From  the  farthest  point  north  to  whioh  we  advanced,  namely 
Land's- Lok,*in  about  81°  40'  N.  lat.  and  long.  94°  W.,  we  were  un- 
able to  see  land  in  any  quarter,  either  towards  the  north  or  towards 
the  west.  The  now  islands  whioh  we  discovered  would  therefoie 
appear  to  form  the  natural  termination  of  the  polar  archipelago  that 
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lies  north  of  the  Amerioan  continenf.  Although  I  am  not  prepared  to 
Basert  there  really  does  exist  no  land  to  the  north  or  west  of  the  point 
I  have  indicated,  I  have  no  hesitation  in  eaying  I  think  it  extremely 
unlikely  that  land  will  he  diaoovored  in  those  direotionB,  for  as  far  as 
ever  we  were  able  to  see,  there  was  nothing  but  sea,  covered  with  ice 
of  the  UBual  coarse  arotio  charaoler.  It  is  true,  the  ioe  waa  forced  up 
tgainat  the  land  in  pressure  ridgea  to  an  almost  inconceivable  height ; 
■till,  that  is  not  enough  to  justify  the  conclusion  that  there  exists  no 
land  farther  west,  for  the  drift-ice  can  be  forced  up  in  this  way  without 
hftving  an  extraordinary  amount  of  sea-room  behind  it.  In  fact,  I  have 
nowhere   sctn  such  gigantic    preseure-ridgea  as  those  we  encountered 


along  the  stratoh  of  ooast  between  Cape  Sydvest  and  Cape  Lev-vel,  and 
those  ridges  were  caused  by  proasure  coming  from  the  west  and 
•on  th- west, 

Dnring  the  whole  course  of  the  expedition  we  never  saw  anything 
that  might  be  desorihed  aa  palffiocrystio  ioe.  The  entire  distance  front 
Land's- Lob  to  SmSrgraiitherget  was  packed  with  old  arotio  ice 
vhich  bad  been  subjected  to  great  pressure.  Its  appearance  sug- 
gested that,  at  any  rate  in  the  summer  of  1901,  the  entire  region 
bid  been  covered  with  ice,  for  the  great  ridges  were  all  rounded 
off  as  they  would  bo  if  the  ice  had  melted  on  the  surface.  The 
first  year,  too,  that  we  visited  that  part  of  the  coast  the  old  ioe 
coveted  every  inoh  of  the  distance  between  the  filoamandon  and  the 


I 
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Smiirgrautbergety  and  even  extended  beyond  the  latter  for  as  far  as  we 
oonld  see.  Daring  the  autumn  of  1900  the  ice  had  been  subjected 
to  an  immense  pressure;  in  fact,  from  the  sledge-traveller's  point  of 
view  I  never  did  see  worse  ice  anywhere.  It  was  quite  dlear,  how- 
ever, that  open  channels  do  exist  in  these  waters.  We  had  unmis- 
takable proofs  of  them  during  our  trip  from  Land's-Lok  to  the  northern 
part  of  Axel  Ileiberg  Land,  for  there  one  had  run  diagonally  right 
across  the  fjord,  and  we  travelled  the  whole  way  down  it,  until  we 
readied  the  land,  on  new  ice  only  one  winter  old,  and  actually  followed 
it  some  distance  further  south,  for  it  continued  to  run  paraUel  with  the 
ooasi  I  feel  pretty  certain  that  in  most  years  there  is  here  a  belt  of 
open  water  running  from  north  to  south,  for  although  the  ice  was 
extremely  unfavourable  in  the  previous  summer,  there  had  nevertheless 
been  an  open  channel,  for  in  many  places  we  found  ridges  of  new  ice 
pressed  up  between  the  old.  There  was  old  ice  also  along  the  west  coast 
of  Ileiberg  Land ;  but  mile  after  mile  there  had,  during  the  preceding 
autumn,  extended  a  narrow  channel  or  lane  of  open  water,  for  we 
observed  there  a  good  deal  of  new  ice  amongst  the  io^-ridges.  We  also 
euoouuterod  very  old  arctic  ice  off  the  north  side  of  Isadhsen's  Land 
and  KUef  Uingnes's  Land,  where  it  was  driven  close  in  to  the  coast,  and 
even  upon  it,  in  a  series  of  parallel  ridges  of  formidable  dimenaionB. 

Throughout  the  whole  of  the  long  distance  from  BlaaQeldet  to 
Iiaud*s-T4ok  we  did  not  obaerve  the  remotest  sign  of  a  glaoier,  nor 
was  there  any  indication  of  glacial  formation  on  the  other  side  of 
the  sound  until  wo  reached  SkaareQord,  and  disoovered  a  glader- 
Umgue  a  little  way  up  the  glen.  We  subsequently  found  anotber 
glaoter^tongue  in  Ulve  fjord,  and  others  in  a  few  plaoea  between 
1Iy|MMrite  ))eninsula  .and  Gape  Sydvesi.  I  aoaroely  tiiink  that  any 
r^J  gl^^Mre  were  found  on  Axd  Heiberg  Land,  any  more  than  on 
the  uewl^*  disoi>v«ired  islands  westaway.  On  the  other  hand,  a  oon- 
atd«4raM0  part  of  King  Oeoar  Land  is  covered  with  glacial  ioeu  But 
tu  uo  )\)a^>>  aliuig  Uie  actual  coast  did  we  find  glacier-tongues  reaoh- 
iu|;t  down  to  the  i^ea ;  th^Mr^  was  everywhere  a  broad  belt  of  lowland 
btl^lwMai  tJ\e  glacial  ic«  and  the  watex«  but  Foeheim  and  the  mate 
)ioI<kI  \u\e  lar|(<^  glaoier  x^Mching  dv^wn  to  the  water  in  Canon  Qord. 
i>u  ib<^  «KmU\  of  tho  land  the  case  w«Ss  however,  quite  difierent,  for 
IkeM^  th<^  inland  ioo  oap^Hvl  larg«  $ii>»t«hes  of  ciHmtir,  while  numerous 
gla\>ial  anus  d««iMauled  into  the  ralleya^  though  seldom  fiur  enough  to 
r«<aoh  into  tho  aotual  tijiv^l*^ 

A\^\^<HMraiuv«  !^(»«mu<sI  to  indicate  that  the  pr^dpitatioD  was  Teiy 
eiMalU  and  I  Mi^vi^  it  \«  wuMd^xaUy  Vkss^  in  the  channels  near  Kireka 
«K^Mud  aiul  to  th^  \H\rth  \\f  \i  th^n.  for  example,  on  the  west  side  of  Axel 
U^W\>^  t4^\u\,  xiih^^n^  it  >x\'uM  $kxu<4im^  w«ei  to  l«  aoi  laconaideKaUe. 
\%^  %'M^u  lh<^r^  lit  i»  nolhiu^  Uk^  $\xfSct«ftt  to  f:aniik  Bataial  for 


THE  SECOND  NOSWEGIAS  POLAR  EXPEDITION  IM  THE  "  FRAM,"  189B-1002.     53 

lu  many  parU  of  the  newly  discavereil  landa  there  would  appear  to 
exist  &n  ftbundance  of  animal  life,  QBpeoially  mnsk-oxea  and  smaller 
game,  such  as  hares  and  ptarmigan,  aa  well  as  foxes  and  wolves.  The 
larger  animals  keep  principally  to  the  inner  parte  of  the  Qords,  beoaiue 
it  is  there  thoy  find  moet  readily  each  means  of  suetenance  as  they 
require;  but  there  are  also  several  parte  of  the  coast  which  they 
frequent  in  large  numbers.  This  is  especially  true  of  Bjomekap  Land 
and  Sohoi  island.  Iteindeer  exist  away  to  the  west,  but  in  scanty 
numbers.  The  only  other  district  where  we  met  with  them  was  in 
Bjomekap  Land,  and,  as  a  rule,  their  numbers  decreased  as  we  advanced 
north.     On  the  west  side  of  Axel  Heiberg  Land  we  agpin  saw  numerous 


traoes  of  reindeer,  but  no  indioation  of  musk-oxen.  All  the  same,  I  do 
Hot  doubt  that  muak-oxon  would  bo  found  by  proceeding  a  little  way  iip 
the  fjords,  for  we  had  abundant  evidence  that  animals  of  all  kinds  were 
plentifiil  enough  throughout  the  whole  of  the  east  coast  of  that  laud. 
I  got  the  impression  that  the  reindeer  are  only  summer  visitors  in  those 
parte,  and  that  they  oome  there  in  the  spring  from  lands  farther  to  the 
West,  and  return  again  in  the  autumn  as  soon  as  the  ice  is  strong  enough 
to  bear  thorn.  But  this  is  only  a  surmise ;  I  have  no  positive  informa- 
tion bearing  upon  the  point.  Bears  also  were  pretty  numerous  in  certain 
looalilies,  both  in  Jones  sound  and  all  the  way  along  the  coast  of  King 
Oaoar  Land  northwards  from  Eureka  sound.    But  on  the  west  side  of 
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Axel  Heiberg  Land  we  did  not  observe  the  alighteat  trace  of  these 
animals  north  of  Cape  Sydvest. 

Almost  everywhere  we  discovered  the  remains  of  Eskimo  habitations, 
winter  bouaes  built  of  stone  and  whalebone,  aa  well  aa  traces  of  tents, 
meat  cellars,  and  fos-traps.  These  occurred  upon  almost  every  head- 
laud  along  the  soath  and  west  coasts,  and  we  also  came  across  indica- 
tions of  human  beings  having  visited  the  inner  parts  of  the  fjords.  In 
the  course  of  our  expedition  overland  from  Norfjorden  to  Bay's  fjord 
we  several  times  observed  the  circular  markings  where  tents  had  stood, 
proving  that  the  Eskimo  were  well  acquainted  with  that  region,  and 
had  made  good  use  of  this  short  cut  overland.  On  the  east  side  of 
Axel  Heiberg  Land  again  we  observed  several  indications  of  Eskimo 
having  visited  the  region ;  indeed,  there  were  even  tent-markings  along 
the  coast  between  Greely  fjord  and  Land'a-Lok.  On  the  other  hand, 
we  found  no  signs  of  even  temporary  occupation  od  the  west  side  of 
Axel  Heiberg  Land.  Curiously  enough,  at  Bjorneborg  there  were, 
besides  the  usual  Eskimo  remains,  two  round  towers  built  of  stone. 
Presumably  they  were  constructed  by  the  Eskimo,  although  I  confess 
I  have  never  seen  Btruotures  similar  to  these  that  they  have  bailt 
anywhere  else. 

With  regard  to  the  route  which  the  Eskimo  followed  in  their 
migrations  into  Greenland,  it  would,  of  course,  be  rash  to  say  anything 
positive.  Vet  it  is  not  improbable  that  the  main  stream  follovfed  a 
north-east  direction  across  the  Korth  American  archipelago,  via  the 
northern  parts  of  North  Devon,  and  thence  north  along  the  coast  of 
King  Oscar  Laud,  through  Eureka  sound,  into  Greely  ^ord,  then  over- 
land to  Archer  fjord,  and  so  on  northwards  to  tho  north-west  coast  of 
Greenland.  Of  course,  this  does  not  exclude  the  possibility  that  a 
smaller  stream  may  have  preferred  to  keep  to  the  coast,  and  so  gone 
right  round  Grant  Land,  and  iu  that  way  reached  the  north-west  coast 
of  Greenland,  whence  they  would  continue  round  its  north  coast,  and 
BO  push  on  down  its  oast  coast.  I  should  also  be  strongly  inclined  to 
suspect  that  a  portion  of  them  may  have  crossed  overland  from  Bay's 
Qord  to  Hayes  sound,  and  thence  proceeded  across  Smith  sound  to  the 
west  ooast  of  Greenland,  and  so  on  further  south.  It  must  be  left  to 
the  future  to  decide  how  far  these  points  are  capable  of  being  cleared  up 
by  a  scientific  examination  of  the  various  objects  of  wood  and  bone 
which  we  discovered,  besides  the  different  remains  and  encampments,  as 
also  the  solution  of  the  age  of  the  remains  themselves. 

The  scientific  results  of  the  expedition  have,  I  venture  to  say,  been 
of  considerable  value.  Meteorological  observations  were  taken  every 
seoond  hour,  both  in  summer  and  in  winter ;  records  were  also  made  of 
the  temperature  of  the  sea  and  of  the  ice,  aa  well  as  of  the  tidal  water. 
Magnetic  observations  were  made  at  each  of  our  several  winter  quarters. 
CoUeotiona  of  the  greatest  possible  extent  were  made  by  the  soieuti&o 
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etas',  and  they  brought  home  with  them  rioh  and  valuable  matoriolti  for 
the  study  of  the  zoology,  botaay,  and  geology  of  those  new  lands,  parts 
of  the  arctic  which  had  never  before  been  visiteil, 

Stubborn  and  intractable  though  the  ice  was  in  Goose  fjord  in  1901, 
in  the  following  year  it  proved  juat  as  ready  to  serve  us.  By  July  30 
we  got  out  to  the  entrance  of  the  Qord ;  but  had  to  return,  because  the 
prevailing  east  wind  had  packed  the  ice  together  in  such  vast  massea 
ootside  the  fjord,  that  it  was  impossible  for  ns  to  get  through.  Be- 
•idea,  a  boat  party  who  had  gone  off  for  the  purpose  of  scraping  the 
bottom  of  their  boat,  were  not  yet  back  on  board.  But  on  August  6  we 
said  good-bye  finally  to  Goose  fjord,  and  on  the  1 7th  entered  Godhavn 


irithout  having  met  with  the  slightest  hindrance  fi-om  the  ice,  either  in 
Jones  sound  or  in  Melville  bay.  We  left  Godhavn  on  August  21,  and 
reaohed  Norway  on  September  19,  1902,  after  an  absence  of  four  and  a 
(liUTter  years. 


Before  the  reading  of  the  paper,  the  PBEBmEsr  said :  Our  meeting  this  evening 
^»  ooe  of  coEHidBittbie  importance.  Wo  are  here  to  receive  an  account  of  some  very 
imporuni  arctic  discoveries  from  the  leader,  the  distinguiehed  Norwegian  seaman, 
C«ttMn  Sverdrup.  I  am  sure  you  will  give  him  a  very  warm  welcome  this  even- 
i^,  Md  also  Mr.  Schei,  the  geologist  of  the  eipedition.  Captain  Sverdrup,  as 
y™  lU  know,  has  been  well  known  to  geographers  for  a  cocsidernble  number  of 
SWs  from  hia  work  with  his  old  frieud,  Dr.  Naaaen,  and  he  now  cornea  back  after 
WW  ind  a  quarter  years  of  very  hard  work,  which  he  and  his  cowpanioris  have 
^MBrfliolutely  and  admirably.  As  soon  as  we  thoroughly  understood  what  had 
t'Wii  Bccomplisbecl,  it  was  considered  by  ihe  Council  of  our  Societj  that  Sverdrup 
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had  become  worthy  of  our  highest  honour.  (Addressing  Caj^in  Sverdrup) 
CsptuQ  Sverdrup,  on  the  part  of  the  Council  of  the  Boyal  GKsograpbical  Society, 
I  am  glad  to  be  able  to  tell  you  that  they  have  so  highly  appreoiated  your  work 
in  the  arctic  regions  that  they  have  resolved  to  grant  you  the  highest  honour  we 
have  it  in  our  power  to  give,  and  that  is  the  Boyal  Award.  As  you  will  not  be 
able  to  be  present  at  our  anniversary  meeting,  the  Council  has  desired  me  to 
place  in  your  hands  on  this  occasion  the  Patron's  Medal  of  the  Boyal  (Geographical 
Society. 

Captain  Svsbdbup  :  I  thank  you  very  much  for  presenting  me  with  this  medal, 
and  I  will  ask  you  to  read  my  paper. 

The  PussiDKNT :  Captain  Sverdrup  thinks  that  he  has  not  sufficiently  mastered 
our  language  for  him  to  venture  to  read  the  paper  to  so  large  an  assembly,  and  he 
has  therefore  requested  me  to  do  so  for  him. 

After  Captain  Sverdrup's  paper,  the  President  said :  Mr.  Schei,  the  geologist 
of  the  expedition,  has  also  been  so  kind  as  to  communicate  a  short  paper  on  the 
geology  with  reference  to  the  physical  geography  of  the  newly  discovered  countiy. 
I  will  now  read  Mr.  Schei's  paper. 


SUHHART  OF  GEOLOGICAL  RESULTS. 

By  P.  SOSBI. 

Your  Society  has  done  me  the  great  honour  of  asking  me,  through  my 
chief.  Captain  Sverdrup,  to  give  it  an  aooount  of  the  scientifio  work 
aooomplished  by  the  expedition.  This  request  I  have  all  the  greater 
pleasure  in  complying  with,  because  your  Society,  and  behind  it  the 
English  people,  have  a  dear  right  to  early  information  about  anything 
there  is  new  to  be  known  about  the  regions  specially  visited  iby  the 
Second  Norwegian  Expedition.  For  it  is  to  both  your  Society,  with  its 
never-fidling  interest  in  arctic  exploration,  and  the  English  people,  with 
their  unparalleled  generosity  in  raising  the  necessary  funds,  that  one  of 
the  greatest  and  noblest  undertakings  in  the  field  of  geographical 
exploration  during  the  nineteenth  century  was  carried  out — Sir  John 
Franklin's  Expedition  for  the  discovery  of  the  north-west  passage  and 
its  sequel,  the  Franklin  Search  Expeditions.  It  is  to  these  last  that  we 
owe  whatever  knowledge  we  possess  of  the  Parry  archipelago.  At  the 
same  time,  it  is  but  proper  to  mention  in  this  connection  the  last  exploit 
in  arctic  exploration  in  particular,  and  of  the  scientific  investigation  of 
nature  in  general,  which  Englishmen  have  accomplished  in  that  part  d 
the  world — I  allude  to  the  expedition  under  Sir  George  Nares's  command 
in  1875-76,  which  brought  home  so  many  interesting  collections  and 
obeervations  from  the  east  side  of  Elleemere  Land  and  Grinuell  Land. 

The  second  expedition  of  the  JFVani  had  the  good  fortune,  undei 
the  stress  of  oircumstauoes,  to  be  forced  to  spend  four  years  on  the 
borders,  that  is  to  say,  the  regions  lying  between  the  parts  explored  bj 
the  two  great  expeditions* 
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Thanks  to  the  more  stationary  nature  of  its  operations,  as  well  as  to 
the  advantage  of  being  able  to  employ  more  modem  appliances  and 


methods,  and  above  all  to  the  use  made  of  dogs  in  sleighing  expeditions, 
the  second  Fram  expedition  has  been  enabled  to  collect  on  the  whole  a 
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smauARr  of  geological  eesults. 
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pretty  Urge  quantity  of  soientilic  material.  Indeed,  of  aucb  an  exten- 
Bive  charaoter  is  it,  that  as  yet  a  good  deal  of  it  has  iiot  been  esamlned 
scientifically,  some  even  has  not  been  distributed  for  examination.  All 
tliat  can  lie  said  here,  therefore,  ia  that  meteorological  observations, 
emhraoing  observations  on  the  direclion  of  the  wind  and  its  velocity,  the 
^nperatnra  of  the  air,  its  pressure  and  its  degree  of  humidity,  as  well 
*>  the  amount  of  cloud,  were  taken  every  second  hour  from  September, 
1808,toAuguBt,  1899;  from  September.  1899,  to  August,  1900;  and  from 
September,  1900,  to  July,  1902,  in  the  several  winter  quarters  we 
*iiitered  at. 

Observations  were  also  taken  of  the  tides  at  various  periods,  with 
"**  object  of  determining  the  magnetio  force,  and  pendulum  observations. 
The  Eoological  collections,  which  were  made  by  ]Hr.  ISay,  embrace  a 
*'gfl  number  of  preparations  and  specimens,  araongat  them  2000  pre- 
P^iaUoDB  preserved  in  spirits.  Of  thesQ,  the  collections  of  the  lower 
'Ornu  of  life,  especially  echinoderms  and  phankton,  may  be  particularly 
^Uiglsd  out  for  mention,  both  on  account  of  their  great  variety  and  the 
special  interest  they  inherently  possess. 

The  collections  of  plant  life  made  by  Mr.  Simmons  embrace  no  less 
tWi  60,000  examples.  The  collector  has  reserved  to  himself  the  study 
"'  the  phanerogams  and  alg;v,  leaving  the  remainder  to  be  taken  in 
uind  by  various  specialists.  This  great  wealth  of  material  may  be 
'i^pflcted  to  yield,  besides  a  host  of  individual  facts,  an  almost  complete 
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survey  of  the  botanical  geography  of  that  partioularly  importaiit  part  of 
the  world. 

Ab  regards  the  goologioal  results,  here  alone  I  am  able  to  offer 
detailed  information.  My  ooUections  embrace  specimens  of  Arcbeean 
rocks  ^m  Foulke  Qord  and  th«  south  side  of  Hayes  sound,  as  well  an 
of  the  Cambrian  and  Silurian  formations,  which  are  developed  to  a  great 
thickness  in  Bache  peniusnla  and  on  the  north  side  of  Princess  Marie 
bay.  A  pretty  complete  oolleotion  was  made  of  the  Silurian  and 
Devonian  formations  whioh  occur  in  the  western  part  of  Jones  sound ; 
and  they  have  furnished  materials  fur  determining  in  considerable 
detail  the  order  of  the  series  in  these  two  formations.  Most  of  the 
localities  examined  in  Goose  fjord  and  Hell  Gate  were  prolific  in  fossils. 
Here  we  have  a  series  the  several  members  of  whioh  yielded  16,  1 1,  and 
22  species  respectively  on  a  first  provisional  eiamination,  belonging 
apparently  to  the  Wenkxjk  and  Ludlow  divisiuns  of  the  Upper  Silurian ; 
while  the  members  of  the  Devonian  series  have  supplied  5o,  20,  13,  1 6, 
and  so  forth,  species  again  on  a  preliminary  survey.  This  takes  no 
aocount  of  the  remains  of  fishes,  whioh  have  not  yet  been  identified, 
though  Frof.  Traquair,  of  £dinbui^h,  has  kindly  undertaken  to  examine 
them ;  nor  does  it  embrace,  either,  the  specimens,  abundant  in  numberSt 
but  poor  in  species,  of  Upper  Devonian  plants  which  wore  gathered  in 
throe  localities  in  Glooso  Qord,  and  whioh  Prof.  Nathorst  in  Stookholm 
has  iindertaken  to  report  upon. 
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We  alao  bronght  hi'^me  an  important  ooUeotiou  ot  Upper  Cnrbonifer 
ona  fosaila  from  Big  Bear  capo  (Sture  Itjornekap).  whiati  havo  gone  into 
the  hands  of  Prof.  Tahemytoheff,  of  St.  Petersburg.  Hero  are  at  leaat 
forty  apeoies,  some  of  them  ropreaentei  by  several  Bpectmens,  and  all  of 
wpeoUl  interest,  owing  to  their  resemblanoe  to  foieils  from  the  Upper 
CarboniferoDB  rooks  found  in  the  north  of  Europe, 

Great  interest  attaches  also  to  the  collection  of  specimens  belonging 
to  the  Mesozoio  deposits  of  Eureka  sound.  Thanks  to  Sir  Leopold 
llcClintook,  Vice- Admiral  Sherard  Osbom,  and  Sir  Edwanl  Belcher,  we 
a/ready  knew  of  the  existence  of  a  few  Mesozoic  fossils  in  the  Parry 
'slaiids.  Aly  Mesozoic  oolleotion  contains,  therefore,  nothing  new  ;  and 
9  at»  nuiU  Wd  inoomplate,  tiugr  do  not  afford  anything 


like  materials  for  a  complete  summary.  They  do,  hr)wever,  pruve  this 
— -that  the  Mesozoic  deposits  of  King  Oscar  Land,  Heiberg  Land,  and 
Grinnell  Land  are  very  widely  distributed,  as  well  as  iwesessed  <•{ 
greater  intrinsic  importance  than  the  similar  deposits  in  other  parts  of 
'he  North  American  archipelago,  since  they  puint,  as  do  also  the  Car- 
'•onifertius  fossils,  to  N^nrth  European  affinities  rather  than  to  American. 
A-t  Cape  Blue  Monntaiu  (Rlaafjeld)  I  picked  up  a  black  shale  containing 
'  Ilaonella,  and  both  rock  and  ffasil  are  precisely  similar  to  a  rook  and 
'*^««il  from  Spitzbergen,  where  Alpine  Triaasic  is  knowu  to  eiist. 

Prof.   Natborst  says  that  the    Tertiary   plant    remains   which    Mr 

'^^ninonBhasbrought  home  from  Coal  fjord  (Kulfjord),  in  Raumann  fjord, 

•*«  in  their  several  ways  unparalleled.    Out  of  two  or  three  large  pieces 

"'  greyish-black  clay  ho  has  succeeded  in  washing  <iut  portions  of  stems 

*ith  their  adherent  leaves,  and  has  mounted  them  upon  cardboard  just 

*•  'hough  they  were  pnrts  of  a  dried  plant  which  was  plucked  only  the 

'^M  day.     Thus   ho   will    be  able    to    examine    microscopically    the 

"IniotDre  of  both  the  leaves  and  stem  of  plants  which  grew,  it  may  be,  a 

'BilliDn  of  years  ago  in  a  ]>art  of  the  world  where  at  the  present  day 
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there  does  not  exist  a  single  tree,  and  which  have  for  their  nearest 
known  cangenorB  the  giant  tree  of  California,  Sequoia,  and  the  swamp 
oypresB,  Taxodium,  of  Florida. 

In  the  light  of  these  various  fossil  coUeotions,  we  are  now  in  a 
position  to  interpret  the  history  of  this  portion  of  the  Earth's  snrface 
dnring  pretty  long  periods. 

In  North  Lincoln  Land,  and  both  northwards  to  Hayes  sonnd  and 
westwards  as  far  as  Harbour  fjord,  there  exists  an  Archtoan  formation 
bnilt  np  ont  of  granites  of  a  peonliar  character  by  ancient  volcanic  out- 
breaks, and  over  this  there  flowed  in  Cambrian  times  a  aea,  which  has 
in  part  worn  away  the  outlying  Arcbman  rocks.  We  have  thick  qnarte 
sandstones  in  Daohe  peninsula  and  in  Foulke  fjord,  and  we  have  reports 
of  still  greater  developments  in  loglefield  golf,  North  Somerset,  etc. 

In  part  the  Cambrian  sea  wonld  appear  to  have  washed  the  feet  of 
limestone  mountain  walls,  whioh  were  formed  and  deposited  long 
anterior  in  water;  for  interpolated  between  and  lying  upon  the  sand- 
stone in  Bache  peninsula  and  Jones  sound  tliero  exist  conglomerates  of 
limestone  and  of  calcareous  sandstone  hundreds  of  feet  thick.  After 
that  the  sea  overflowed  these  localities,  and  deposited,  in  the  Middle 
Silurian  epoch,  thick  strata  of  limestone,  at  least  2000  feet  deep,  in,  e.g.. 
Princess  Marie  bay  and  Jones  sound. 

During  the  early  portion  of  the  Devonian  epoch,  the  formations  of 
the  deeper  seas  were  laid  down  in  the  form  of  black  shales  and  lime- 
stones ;  hut  by  the  close  of  that  epoch  the  coaals  had  approached  nearer 
together,  and  In  the  quieter  deeper  reaches  of  the  estuaries  fish  remains 
settled  down,  along  with  fragments  of  the  plants  which  grew  on  tho 
adjacent  shores,  and  both  were  buried  in  the  argillaceous  mud  which 
DoUeoted  amongst  the  sand  and  gravel  along  the  shore. 

The  richly  fossiliferous  limestone,  with  embedded  flints,  which  exist§ 
at  Big  Bear  cape,  tells  tts  that  at  the  close  of  the  Carboniferous  era  the 
Bea  was  again  predominant,  although  of  the  circumstances  whioh  existed 
immediately  before  and  immediately  after  that  epoch  we  know  nothing. 
Ammonite  mountain,  in  the  northern  part  of  Bear  Cape  Land,  records 
that  in  Triaasic  times  the  sea  reached  quite  close  np  to  that  spot,  for 
its  sandstones  and  arenaceous  limestones  contain  lamellibranchiates 
and  an  ammonite  of  that  age.  But  abont  the  close  of  the  Triassio 
epoch,  or  a  little  later,  this  part  of  the  Earth's  surface  underwent 
tremendous  ohauges. 

The  Blaokwali  (Soote  Vaeg),  in  the  north  of  Heiberg  Land,  shows 
that  voloanio  craters  were  already  in  existence  there  in  Carboniferous 
times,  and  spouted  out  lava,  which  spread  itself  in  broad  streams  over 
the  layers  of  limestonel  and  flint.  The  existence  of  tuff  strata  inter- 
calated between  the  lava-beds  shows,  further,  that  the  voloanio  out- 
breaks were  accompanied  by  showers  of  ashes.  However,  tho  Carboni- 
ferous sea  once  more  asserted  its  supremacy,  and  laid  down  fresh  stnte 
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of  fiint  and  limeetone  on  the  top  of  the  tufis  and  lavae.  But  the  volcanic 
^istnrliauces  did  not  reaoh  their  onlmination  until  after  the  Triassic 
^eposite  were  all  laid  dnwn.  The  Earth's  crust  was  split  by  gigantic 
^senree,  and  the  several  areas  thus  formed  were  dislocated  both  hori- 
sontally  and  vertically,  but  more  particularly  the  latter.  At  the  Bame 
-time  volcanic  matter  bnrst  up  through  these  fissures  and  forced  its  way 
3n  between  the  sedimentary  fossiliferous  rocks.  In  virtue  of  their 
^jTeater  j>ower  of  resisting  disintegration,  these  intrusive  outflows  now 
appear  in  the  form  of  black  strips  and  vertical  walls,  interpenetrating 
"the  more  yielding  contours  of  the  sandstone  and  limestone  strata,     Tbis 


I 


'^oloanio  activity,  as  well  as  the  most  violent  dielooations,  seemed  to 
liave  been  oonSned  to  the  immediate  vicinity  of  Eureka  sound. 

Ellesmere  Land  and  King  Oscar  Land  have  the  contonrs  of  a  table- 
land. The  younger  formations  of  North  Lincoln  Land  are  separated 
from  the  Archcean  rocks.  The  level  surface  of  the  latter  lies  at  the 
same  elevation  as  the  subsided  sedimentary  strata  on  tho  west  and  the 
noith.  Bnt  at  Eureka  sound  the  plateaus  have  steep  vertical  sides, 
and  have  been  disturbed  by  the  eruptive  outbreaks,  imparting  a  more 
rugged  aspect  to  the  landscape,  with  sharper  edges  and  isolated 
peaks. 

The  Miocene  sea  deposited  its  clays  and  sands  in  the  valleys  and 
depressions  of  the  dry  land,  which  owed  their  existence  to  dislocation 
and  erosiiin.  It  is  in  these  deposits  that  we  have  found  the  splendidly 
ptenerved  remains  of  former  vegetation  to  which  I  have  already  alluded, 
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thOBfi  allied  to  the  giant  Si'quoia  of  California  and  the  Bwamp  CTP^M^^H 
Florida.  ^^B 

The  youngeat  evidences  of  marine  action  are  the  sands  and  olaya, 
with  suh-fosBil  remains  of  existing  marine  organisms,  whioli  were 
obeerved  at  an  altitnde  of  650  feet  all  round  the  coasto  of  EUesmere 
Land,  The  altitude  to  which  that  sea  rose  is  indioated  for  the  most 
part  by  the  loose  materials  of  the  marine  terraces,  although  traces  of  it 
are  not  wanting  in  the  hard  rock,  namely,  in  the  form  of  a  flat  shore 
formation,  in,e.j„Baumann  fjord  and  to  the  north  of  the  Seventeenth  of 
May  hill  (Syttendo  Mai  Hangea).  The  same  phenomen<^n  is  exhibited 
in  the  foreland,  wliich,  to  the  breadth  of  1  to  3  miles  and  to  the  height 
of  650  feet,  encircles  the  plateau,  especially  in  many  localities  in  Enreka 
sound.     It  is  also  remarkably  plain  to  see  on  Graham  island. 

One  of  the  principal  features  of  these  regions  is,  of  conrse,  their 
glaciation.  North  Lincoln  Land  ia,  as  we  know,  glaciated.  The 
interior  is  covered  by  a  more  or  less  continuous  sheet  of  ice,  and  from 
it  big  glaciers  push  themselvea  down  into  the  sea  from  Fram  harbour  in 
Jones  sound  right  round  to  the  inside  of  Hayes  sound,  although  in  the 
latter  locality  there  are  considerable  areas  entirely  free  from  ioe.  The 
same  thing  ia  true  in  even  a  more  extended  sense  in  the  districts  bor- 
dering in  Jonea  sound.  The  glaciation  becomes  less  pronounced  as  one 
advances  west.  First  the  glaciers  retreat  from  the  actual  coast,  and 
finally  disappear  altogether.  The  higher  parts  of  the  interior  of  King 
Oscar  Land  are,  it  is  true,  covered  with  ice,  but  it  is  so  tb'n  as  to  be 
unable  to  give  off  any  glaciers.  In  the  usual  acceptation  of  the  term 
this  land  is  not  "  glaciated,"  and  the  same  thing  is  true  of  the  west  of 
Grinnell  Land  and  of  the  greater  part  of  Heiberg  Land.  The  only 
exception  in  the  case  of  the  last  named  is  the  south-east  corner,  where, 
however,  scarce  a  single  glacier  reaches  the  sea.  So  far  as  I  am  able  to 
judge,  this  reappearance  of  glaciation  in  the  regions  farther  west  ia  due 
to  the  relatively  greater  precipitation,  but  principally  to  the  configura- 
tion of  the  country.  I  fancy  the  wind  drifts  the  snow  together  and 
deposits  it  on  the  short,  steep  slopes  which  are  here  found  to  exist,  but 
nowhere  else.  You  never  find  a  thick  ice-cap  on  the  level  heights  or  on 
the  top  of  the  plateau. 

From  what  is  stated  above,  it  will  be  inferred^what  is,  indeed, 
true — that  in  the  summer  extensive  tracts  of  country  are  entirely  free 
of  both  snow  and  ice. 

After  examining  the  unglaciated  parts  of  the  region  with  the  view 
to  discovering  whether  they  may  possibly  have  been  subjected  to 
glaciation  at  some  eailier  period,  I  arrived  at  results  of  a  negative 
oharaoter.  I  nowhere  observed  rochet  motttonnief,  neither  did  I  observe 
stritB  or  scourings.  Nay,  further,  I  did  not  perceive  any  loose  materials 
that  could  with  any  degree  of  likelihood  be  ascribed  to  the  efi'eota  of 
glacier  ice.     Moreover,  in  several  places  I  noticed  marine  terraees  at  a 
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gieat  height  above  the  sea,  running  immediately  in  front  of  the  existing 
glaoiers,  and  in  snch  a  position  that  it  is  scaroely  conceivable  they  could 
have  been  formed  with  the  sea  at  its  corresponding  elevation  if  there 
hA  existed  glaciation  of  even  the  same  intensity  as  that  which  now 
obtains,  to  say  nothing  of  a  greater  intensity.  I  believe  I  may  venture 
to  say,  that  in  those  regions  the  existing  glaciation  represents  a 
maximum,  such  as  has  never  been  attained  before,  and  if  this  conclusion 
should  turn  out  to  be  sound,  it  is  one^  I  need  hardly  say,  of  considerable 
importance  from  the  point  of  view  of  physical  as  well  as  of  biological 
geography. 


After  the  reading  of  the  Papers,  the  Pbesident  said :  We  have  present  with  us  this 
evening  several  of  our  old  English  arctio  officers,  who  all,  I  am  sure,  are  delighted 
to  welcome  Captain  Sverdrap,  and  I  hope  some  of  them  will  address  the  meetiog. 

Admiral  Sir  Leopold  M*Clintock  :  I  very  gladly  avail  myself  of  this  oppor- 
^ity  of  expressing  my,  not  merely  satisfactioD,  but  pleasure,  at  hearing  the 
report  of  the  expedition,  and  I  desire  heartily  to  compliment  Captain  Sverdrup 
^ipon  the  great  success  which  has  attended  his  efforts.  His  well-sustained  energy 
for  folly  four  years  has  brought  about  results  which  are  of  very  great  use  to 
geographical  knowledge.  He  entered  a  part  of  the  arctic  regions  which  we  English 
pwple  thought  to  be  peculiarly  our  own.  The  Parry  archipelago  had  been  dis- 
covered by  Sir  Edward  Parry.  I  may  say  a  word  or  two  before  we  leave  the 
^VTj  archipelago :  its  southern  side  was  discovered  by  Parry  eighty- three  years 
^0,  and  exactly  fifty  years  ago  the  northern  part  was  discovered  by  our  own  sledge 
pttties  when  searching  for  Sir  John  Franklin.  I  am  glad  to  notice  that  the  Sverdrup 
methods  of  exploring  by  sledges  were  very  similar  to  those  we  used  in  our  own 
expeditions,  but  with  this  remarkable  difference,  that  he  was  supplemented  by  dogs 
to  draw  the  sledges  ;  we  had  to  draw  our  own.  We  looked  upon  that  part  of  the 
tfctic  regions  as  so  peculiarly  our  own  that  we  spoke  of  it  as  if  the  Queen's  writ 
^u  free  to  run  through  it  even  to  the  north  pole.  But  we  can  no  longer  make 
that  boast ;  Captain  Sverdrup  has  been  there,  and  he  has  discovered  other  lands 
^W  north,  so  that  we  cannot  look  for  any  immediate  increase  to  the  British 
Empire  in  that  direction.  This  evening  must  be  given  up  altogether  to  geographical 
Betters,  and  I  heartily  congratulate  Captain  Sverdrup  on  his  great  success  and 
^v^niderfol  achievements,  and  I  hope  he  may  long  live,  and  enjoy  good  health  and 
*^  his  honours  and  distinotions. 

Admiral  Sir  Yesst  Hamilton  :  I  have  very  little  to  add  to  what  Sir  Leopold 
^'Clintock  has  said  of  the  admiration  in  which  we  hold  Captain  Sverdrup  and  his 
'ollowers  for  the  way  in  which  they  performed  their  work.  We  may  say  of 
^Pt^n  Sverdrup  that  he  is  the  Captain  Cook  of  arctic  expeditions.  He  has 
^^t  hack  all  his  men  but  one.  They  possessed  advantages  which  we  did 
^^  posFess  iu  the  way  of  dogs ;  we  had  some,  not  many,  but  he  has  not  descrihed 
'Qything  with  regard  to  the  difficulties  of  dog-driving.  We  once  had  an  admiral 
^^  years  ago,  and  it  was  said  of  him  that  **  he  was  never  known  to  swear,  not 
^en  at  sea,"  but  he  was  never  known  to  drive  a  dog-sledge,  or  he  probably  would 
<ttve.  In  my  earlier  days  we  had  not  the  advantage  of  being  able  to  take  photo- 
S^phs,  and  most  of  us  were  not  of  very  big  stature.  But  those  photographs  which 
•  we  hare  seen  on  the  screen  make  the  members  of  the  expedition  look  like  giants, 
^e  work  that  has  been  done  by  Captain  Sverdrup  has  my  great  admiration,  and 
I  cannot  speak  of  it  too  highly.  One  thing,  it  shows  the  enormous  uncertainty  of 
No.  L— July,  1903.]  f 
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ice-Davigation,  for,  after  spending  two  years  in  a  harbour,  there  were  but  5  miles  of 
ice  between  them  and  the  open  sea,  and  but  for  that  5  miles  of  ioe  they  would  haye 
been  able  to  get  back  one  year  earlier.  Dogs  were  first  introduced  into  the  arctic 
regions  by  CSaptain  Penny,  who  was  in  charge  of  an  expedition  by  the  Admiralty 
in  1850.  One  curious  thing  about  these  dogs  was  that  they  were  divided  amongst 
the  two  ships,  but  the  men  who  fed  the  dogs  on  the  one  ship  did  not  dare  go  near 
the  others.  They  are  a  very  peculiar  race  are  Eskimo  dogs,  for  if  anything 
happens  to  the  leader  of  a  dog-sledge,  he  pitches  into  number  two,  and  number 
two  pitches  into  number  three,  and  so  it  goes  on  to  the  end.  It  is  a  curious  fact 
that  in  this  room  at  present  there  are  arctic  nayigators  representing  various  expe- 
ditions from  1847  up  to  the  present  time  ^fifty-five  years — and  if  we  go  back  a 
little  further,  we  may  add  Sir  Joseph  Hooker,  who  accompanied  Sir  James  Ross  in 
1837  in  his  antarctic  expedition,  so  that  we  can  trace  back  ice-navigation  for  sixty- 
five  years,  and  I  do  not  think  there  are  many  kinds  of  work  that  can  go  back  so 
many  years.  I  can  certainly  say,  in  the  name  of  all  arctic  navigators,  that  we 
welcome  Captain  Sverdrup  here  most  heartily,  and  congratulate  him  on  the  suc- 
cessful conclusion  of  that  expedition. 

The  Pbesidbkt  :  We  now  come  to  the  arctic  officers  on  the  eastern  side,  and 
we  will  begin  with  Admiral  Markham,  who  I  hope  will  address  the  meeting. 

Admiral  A.  H.  Mabkhah  :  Like  my  old  friend.  Sir  Leopold  M'Glintock,  I  am 
only  too  glad  to  avail  myself  of  this  opportunity  of  offering  my  congratulations 
personally,  and  I  think  I  may  also  say  in  the  name  of  the  officers  who  served  under 
Sir  (George  Nares,  our  congratulations  on  the  excellent  geographical  work  that  has 
been  performed  by  Captain  Sverdrup  during  his  recent  expedition  in  the  arctic 
regions.  We  were  all  very  much  pleased  and  very  much  relieved  when  we  heard  of 
the  safe  arrival  of  the  Fram  last  September  in  Norway,  after  having  been  lost  sight 
of  to  the  world  for  something  over  four  years,  and  the  pleasure  we  then  felt  was 
enhanced  when  we  heard  of  the  excellent  work  that  Captain  Sverdrup  had  done  in 
those  regions — work  which  displayed  that  spirit  of  endurance,  that  spirit  of  pluck, 
and  that  determination  which  we  were  well  assured,  from  our  knowledge  of  what 
Captain  Sverdrup  had  already  done  in  the  arctic  regions,  he  possessed.  Thoroughly 
realizing  as  I  do  the  great  difficulties  he  had  to  contend  with,  I  can  all  the  more 
appreciate  and  admire  the  skill,  the  energy,  and  the  perseverance  which  he  and 
his  gallant  followers  displayed  in  overcoming  those  difficulties.  Sir  Leopold 
M'Clintock  has  taken  us  back  fifty  and  eighty  years,  and  I  can  remember  almost 
as  if  it  were  yesterday  the  meetings  that  were  held  in  this  very  theatre  thirty 
years  ago — meetings  at  which  your  President  of  to-day  was  the  leading  and  guiding 
spirit ;  meetings  that  were  held  with  the  object  of  the  renewal  of  geographical  ex- 
ploration in  the  arctic  regions.  I  am  sorry  that  there  is  not  a  north  circumpolar 
map  of  that  date  hanging  in  juxtaposition  to  the  one  now  in  front  of  you,  so  that 
you  would  be  able  to  see  at  a  glance  the  large  amount  of  geographical  work  that 
has  been  performed  during  the  period  that  I  have  referred  to.  What  was  then 
almost  a  terra  incognita^  as  was  shown  by  Captain  Sverdrup  just  now  on  the  screen 
in  the  region  of  Jones  sound,  has  been  explored,  the  coast-line  has  been  delineated 
on  your  map,  and  now  we  have  Captain  Sverdrup  coming  back  and  giving  us  an 
account  of  his  discoveries  in  a  portion  of  that  region  which  was  a  terra  incognita  in 
those  days  from  Jones  sound,  along  the  west  coast  of  EUesmere  Land,  until  he 
almost  joined  hands  with  Aldrich's  farthest  on  the  north  coast  of  Qrinnell  Land. 
I  am  one  of  those  who  feel  pretty  sure  that  before  many  years  have  elapsed,  such 
is  the  spirit  of  geographical  enterprise  in  the  present  day,  that  we  shall  have  a 
very  fair  knowledge  of  the  conditions  of  land  and  ice  and  of  sea  in  the  polar  regions. 
And  I  say  polar  regions  in  contradistinction  to  arctic  regions,  because  we  must  not 
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e  supplemented  by  dogs, 
mre  of  the  utility  of  that 


forget  ftn  expedition  now  '\a  the  far  south  that  baa  already  done  good  work,  and  ve 
hope  i>  continuing  to  do  good  work,  under  tbe  eommand  of  Captain  Scott  and  bis 
brare  aesodateB  in  tbe  DUcovert/,  an  expedition  whose  dtspntch  ie  almost  entirely 
due  to  the  never-tiring  energy  of  our  PreBJdont,  Sir  Clements  Markhain.  There  are 
one  or  two  points  on  which  I  should  like  to  ask  for  information,  but  our  Piosldent 
hu  toid  na  that  Captain  Sverdrup  bas  a  very  limited  knowledge  of  our  language, 
■lid  perhaps  it  would  not  be  fair  to  ask  bim,  but  perbapa  Mr.  Schei  would  be 
■ble  to  answer  one  or  two  questions  which  I  should  like  to  put.  We  have  seen 
Bome  excellent  illustrations  from  photographs  on  that  screen.  There  were  one  or 
tiro  of  sledges.  Sir  Leopold  At'Clinlock  told  us  just  now  that  theae  sledgea  w 
diSerent  from  those  in  use  in  bia  time  because  they  we 
But  I  saw  a  big  wheel  ou  the  screen,  and  I  am  not  quite 
wheel,  whether  it  was  to  guide  the  aledge  or  whether  it 
power.  There  was  another  question  1  should  like  to  put.  I  understand  that 
Captftin  Sverdrup  never  saw  anything  of  what  we  called  palte-'crrBtic  ice.  He 
alludes  in  his  paper,  in  the  neighbourhood  of  some  place  with  a  moat  unpro- 
nounceable name,  but  which  our  President  has  just  told  ua  hod  something  to  do 
with  butter  and  porridge,  to  the  fact  that  there  was  some  very  heavy  arctic  ice 
near  this  place,  and  I  should  like  if  Mr.  Schei  could  tell  ua  if  he  could  estimate 
the  thickness  of  that  ice,  because  I  have  a  shrewd  auapioion  that  it  was  our  old 
friend — or  old  enemy — of  1876,  to  which  we  gave  the  name  of  palajocrystic,  on 
account  of  its  very  masaive  character.  In  conclusion,  I  should  like,  in  the  name 
of  the  officers  who  served  under  Sir  Qeorge  Nares,  to  offer  to  Captain  Sverdrup  our 
warmest  and  sincere  congratulations  on  the  great  and  valuable  geographical  resulta 
be  has  brought  home  with  him  from  this  expedition. 

The  Pbebibbnt  :  That  wheel  was  a  pedometer  for  meaeuring  the  route,  and  the 
toe  it  about  30  feet  thick, 

Admiral  Aldrich  ;  I  am  delighted  to  add  my  remarks  to  those  of  Admiral 

U&rkbam  in  aaying  how  sincerely  I  congratulate  Captain  Sverdrup  on  the  aucceaa 

of  bis  expedition,  and  not  only  Captain  Sverdrup  but  all  those  who  went  with  bim. 

I  think  Admiral  Markham  haa  pretty  well  thrashed  out  all  the  points.     Up  here 

w«  ftU  noticed  the  presence  of  that  wheel,  and  the  pedometer  must  have  be«n  a 

tioBfal  thing  on  smooth  ice.   1  can  only  wish  that  Captain  Sverdrup  had  completed 

Uia  gap  between  his  exploration  and  the  one  which  I  made  under  Sir  George  Nares, 

-I  t  la  »  very  little  gap,  and  apparently  on  the  map  it  is  a  very  simple  thing  to  do, 

"fcvut  I  have  no  doubt  that  along  that  coast  some  of  that  Ice  wliich  Admiral  Mark- 

IkAm  calls  our  enemy  would  be  met  with.    It  is  just  thereabout  one  would  expect 

'^«  find  it,  although  I  think,  so  for  as  I  can  remember,  the  ice  along  the  coast  was 

x^ot  so  heavy  as  It  was  in  the  neighbourhood  of  the  north  end  of  Smith  sound ;  yet, 

^k^  Captain  Sverdrup  thinks — and  I  think  he  has  good  reason  for  stating  what  h* 

'K.'binks — there  is  no  land  to  the  north  of  where  he  wa)>,  we  may  sseume  that  for 

^M>me  reason  or  another  there  must  be  something  to  ]>revent  the  formation  of  the 

Ikeavy  ice  on  that  part  of  the  coast.    One  can  scarcety  see  why  it  should  not  be 

^long  the  north-west  coast.     That  remains  among  other  interesting  items  lo  be 

•iiscovered  in  the  future.     Whether  any  one  will  ever  deem   it  worth  while  to  go 

«:>nt  and  look  I  know  not,  but  I  firmly  believe  in  my  own  mind  that  we  were  put 

On  this  Earth's  surface  to  discover  as  much  as  wc  can  about  it.     And  all  1  can 

«ay  in  regard  to  those   who  began  and  those  who  have  continued  and  those  who 

tomy  in  the  future  continue  is,  that  one  wishes  that  the  same  auoceas  may  attend 

their  endeavours  as  baa  attended  Captain  Sverdrup  and  bia  followers. 

The  pBKSiSKNT  :  Is  there  any  one  present  who  would  address  ua  on  the  geology 
ol  these  regions  ? 
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Prof.  Garwood  :  In  the  sbaence  of  anybody  worthier,  I  feel  ll  my  duty  to  ex- 
preM  the  very  great  sdmiration  I  feel  for  th«  excellent  work  which  has  been  done 
hy  Mr.  Scbei  and  hia  compaDiocs  witli  regard  to  the  scientific  portion  of  the 
Bipedition,  eapecially  with  regard  to  the  geology.  At  this  meeting  I  cannot  go 
into  details  aluiut  what  we  have  beard,  and  we  have  been  told  that  only  a  portion  of 
the  datailB  have  been  worked  out.  There  are,  however,  one  or  two  points  to  which 
1  should  like  to  allude.  It  is  very  interesttng  to  me  to  hear  that  tho  geological 
formatioDB  mapped  by  Mr.  Scbei  arc  very  similar  to  tboge  which  occur  in  the  island 
of  Spitsbergen,  and  1  can  appreciate  very  much  the  very  difficult  work  Mr.  Schei 
must  have  bad  in  order  to  collect  this  material.  After  the  two  holiday  tripe  I 
made  with  Sir  Martin  Conway,  which  we  made  io  the  summer,  I  can  appreciate 
the  difficulties  of  obtaining  collections  of  this  kind.  With  regard  to  the  details, 
lliere  are  one  or  two  points  1  would  like  to  call  your  attention  to — one  is  the 
enormous  widespread  occurrence  of  marine  rocks  of  upper  carboniferous  age.  I  did 
not  quite  gather  whether  these  rocks  are  what  are  spoken  of  as  Fermo-Carbonifer- 
ous,  or  whether  they  are  the  true  carboniferous  rocks  of  this  country.  On  the  east 
side  of  North  America  the  former  rocks  do  not  occur,  but  from  ^Spitsbergen  spread 
right  away  into  Russia  and  that  part  of  the  world.  So  that  now  we  have  evidence 
of  an  upper  carboniferous  sea  occupying  the  present  site  of  the  Arctic  ocean.  Then 
with  regard  to  old  red  sandstone  formations,  thoae  occur  right  across  from  Spits- 
bergen, and  the  author  mentioned  many  other  forms  and  fossils  of  alpine  marine 
trias  with  DamelUt  roinelli  quite  different  to  the  rocks  of  our  own  country,  again 
proving  an  arctic  sea  at  that  period  also.  With  regard  to  raised  beaches,  it  is  in- 
teresting to  Bad  that  that  part  of  the  country  shows  changes  of  level,  just  like 
the  island  of  Spitsbergen,  Frana  Josef  Land,  and  other  portions  of  the  far  north. 
In  that  connection  the  absence  of  a  more  extenaive  glaciation  in  the  past  is  very 
interesting  indeed.  We  have  heard  a  great  deal  lately  about  the  cause  of  these 
raised  benches.  We  have  been  told  that  the  raised  beaches  are  due  to  the  melting 
away  of  the  former  ice-sheet  which  stretched  further  to  the  south  than  it  does  at 
the  present  day.  Now  that  appears  to  be  quite  contrary  lo  the  recent  observations 
made  by  the  author.  If  the  ice  is  cow  at  its  maximum,  how  do  we  account  for 
the  raised  beaches'?  That  is  an  interesting  point  I  should  be  glad  to  hear  some- 
thing more  about.  There  are  many  other  minor  details  which  we  cannot  enter  into 
at  this  early  stage,  but  I  should  like  again  to  congratulate  Mr.  Schei  on  the  very 
important  work  done  by  himself  nnd  com;>anionB  in  these  regions. 

The  Pbbsidbnt:  I  have  no  doubt  Prof.  Garwood  regrets  the  want  of  time  in 
discussing  these  questions.  The  whole  subject  of  the  northern  archipelago  is 
one  of  deepest  interest.  It  is  a  homogeneous  region  io  itself,  geologically,  meteoro- 
logically,  and  geographically,  and  if  Captain  Sverdrup  could  have  remained  here 
a  little  longer  we  might  have  had  another  and  fuller  discussion  on  the  whole 
subject  of  the  geography  of  these  regions.  I  hope  that  may  be  possible  at  some 
future  time.  We  now  have  to  thank  the  authors  of  the  papers.  It  is  a  very  great 
pleasure,  I  am  sure,  to  the  people  of  this  country  that  they  should  be  colleagues,  as 
it  were,  in  arctic  diacovery  »rith  our  gallant  Norwegian  kinsmen.    The  Norsemen 

e  the  first  arctic  explorers  on  the  east  nod  west  of  Greenland.  There  are  those 
who  believe,  as  I  am  inclined  to  do,  that  the  great  cairns  discovered  on  Washington 
Irving  Island  are  not  wholly  unconnected  with  the  discoveries  of  the  Norsemen. 
If  that  is  the  case,  we  must  feel  that  Captain  Sverdrup  and  his  companions,  when 
near  that  island  in  Hayes  sound,  were  on  their  own  land.  I  do  not  venture  to  say 
that  the  round  towers  mentioned  up  Jones  sound  had  anything  to  do  with  the 
Normans ;  but  I  do  feel  that  we  may  rejoice  in  Snding  that  the  Norwegian 
eiplorers  have  filled  up  this  gap  which  we  have  long  wished  to  have  filled  up 
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more  than  if  it  had  been  GUed  by  sxplorera  from  any  other  country.  I  rejoice 
to  »ee  those  naiaea  which  we  used  to  study  in  the  old  m»ps  now  appearing  «b  a 
sort  of  wedge  iwtween  our  eaatern  and  weBtcrn  discoveries.  It  ia  pleasant  to  read 
these  old  Norse  names,  for  the  moat  part.  1  think,  describing  the  character  of 
the  eountrj  or  of  the  cape  or  the  bay,  inatcad  of  coTering  the  whole  map 
witli  JoDGB  and  Drown  and  Robinson.  I  was  very  much  struck,  particularly 
on  this  point,  that  Captain  Sverdrup  has  suggented  such  excellont  names,  describing 
the  character  of  the  country  aod  the  capes  and  bnys.  Captain  Sverdrup  and  bis 
oompanions  have  aet  quite  an  example  in  the  admirable  way  in  which  tbcy  have 
conducted  their  worit,  and  the  friendly  tone  that  haa  existed  throughout  the  expe- 
ditbn,  and  the  way  one  has  helped  the  other,  and  this,  no  doubt,  is  one  of  the 
reasons  of  their  great  success.  1  am  sure  now  the  meeting  will  wish  me,  by* 
unaoimoua  vote,  to  express  our  warm  tbanka  to  Captain  Sverdrup  for  his  admirable 
piper  and  to  the  beautiful  illustrations,  and  to  Mr.  Hchei  for  hia  most  interesting 
It  of  the  geology  of  the  expedition. 


ADMIRALTY  SURVEYS  DURING  THE   YEAR  1902. 


era  of  the  Admiralty,  eight  of  Ui» 
Q-vessels,  mSinned  by  78  offioers  and 
cal  surreys  on  the  humc  and  foreign 


LFnueb  the  orders  of  t!io  Lords  Commis! 
Uajesty's  vessels,  with  three  small  hired  st 
703  men,  have  been  employed  on  bydrograpUia 

ItUiOOB. 

The  following  is  a  brief  summary  of  the  work  accomplished,  aa  detailed  in  the 
report  prepared  fur  presentation  to  Parliament: — 

Reports  of  311j  rocks  and  shoals  which  were  dangerous  to  navigation  have  been 
Kc«ived  at  the  Hydrographic  Dopartment,  and  were  notiSed  to  the  public  by 
Notices  to  Mariners;  1924  miles  of  coast  have  been  cliait«d,  and  an  area  of  12,661 
miles  hu  been  sounded. 

lo  Ortat  Britain,  various  resurveys  wore  made — at  Portsmouth  and  Plymouth  ; 
ia  Borer  bay,  and  in  the  Thames  ealuaty. 

ITie  river  Yealm  was  surveyed,  and  a  plan  made  of  Wembury  lay. 
King  road,  Bristol  channel,  was  resounded.    Great  changes  have  taken  place 
i*exe  since  the  laat  surveys  in  1860. 

Loch  Boag,  a  very  fine  harbour  in  Lewis,  was  reaurveyed,  revealing  a  grtat 
t^^-^knj  new  rooks, 

A  remarkable  instance  of  a  local  m^netic  focus  was  also  found  In  East  Loch 
^"^^^1  where  the  compass  is  much  deOected. 

A  snrrey  of  Moray  firth  was  carried  as  far  as  Burgh  head,  on  a  scale  of  1 
'•^^^kes  to  the  mile. 

Kingstown  harboar  was  resounded,  and  considerable  changes  found. 
Id  Naw/oUBdland,  the  survey  of  the  intricate  hay  of  Exploits  was  continued, 
''**-'«i  a  phm  of  Peter  arm  was  also  made. 

In  the  China  iecu,  two  ships  were  at  work.  The  surveys  of  the  East  Lamma 
^**^Mub1  and  the  western  approach  to  Hoog-Kong  were  finished. 

Kirs  bay  survey  was  continued,  while  plans  were  made  of  Long  and  Crooked 
"r^i^-bours;  and  the  outer  part  of  Tolo  channel,  left  incomplete  last  year,  was  also 
■^^Mhed. 

^^   A  oonsiderahle  part  of  the  north  coast  of  the  Britiali  sphere  of  influence  around 
^"ed  hfti  wei  waa  charted,  and  an  area  of  the  Yellow  sea  waa  sounded. 

A  complete  survey  of  the  Peiho  river  entrance  and  Taku  Imr  was  made,  for  the 
P'l'pote  of  planning  works  for  the  improvement  of  the  bar, 

A  part  of  the  approach  to  Amoy  was  e^iamioed,  and  several  ri.>uky  heads  discovered. 


70  REVIEWS. 

In  AuBtrdUuia^  the  surreys  of  Poverty  bay  and  the  Bay  of  Plenty,  New  Zealand, 
were  proceeded  with.    A  survey  of  Qisborne  anchorage  was  also  made. 

Bramble  cove,  Tasmania,  was  charted  on  a  scale  of  6  inches  to  the  mile. 

In  the  Solomon  islands,  a  running  survey  was  made  of  Tsabel  island,  recently 
transferred  to  Great  Britain  by  Germany,  and  quite  unknown;  plans  were  als9 
made  of  Vulavu,  Tumibilli,  Marioge,  and  Estrella  anchorages,  in  the  same  islands 
Extensive  banks  were  found  on  the  eastern  side  of  Tsabel. 

At  Gavutu,  a  plan  was  made  of  Tulagl  island,  the  residence  of  the  commissioner. 

In  all  communications  with  the  natives  of  Ysabel,  they  were  found  quiet  and 
peaceable.  The  Solomon  islanders  do  not  generally  bear  this  character,  but  a 
surveying  vessel,  not  desiring  to  obtain  anything  from  the  natives,  raises  no 
suspicions,  forms  an  excellent  means  of  opening  relations  with  them,  and  tends 
to  friendly  terms  being  maintained. 

In  British  Columbia,  the  main  triangulation  of  the  Vancouver  island  surveys 
was  extended  to  Gape  Commerell  and  Gape  Gaution. 

Soundings  over  an  area  of  288  square  miles  were  obtained  in  the  approaches  to 
the  strait  of  Juan  de  Fuca. 

The  survey  of  the  ianer  channels  of  Haro  strait  from  Sydney  to  Active  pass 
was  completed. 

Broughton  strait  survey  was  finished. 

Beaver  harbour  was  surveyed  on  a  scale  of  4  inches  to  the  mile.  While  in 
Queen  Gharlotte  sound  a  plan  was  finished  of  Narwhitti  bar. 

In  the  Mediterranean,  the  chart  of  Gibraltar  was  brought  up  to  date,  and  a 
survey  made  of  the  east  side  of  the  rock. 

A  chart  was  made  of  the  Gulf  of  Kolokithia  in  Greece,  embracing  the  coast 
from  Gape  Matapan  to  a  point  a  few  miles  short  of  Gape  Malea,  including  the 
Gervi  channel  and  both  shores  of  Gerigo  island  as  far  south  as  the  Dragonera  islets. 

Plans  were  also  made  of  Gythion,  Port  Scutari,  and  Port  Kaio. 

On  the  West  Coast  of  Africa,  the  survey  of  Old  Calabar  river  was  in  progress. 

The  surveying  ships  maintidned  by  the  Indian  Government  made  some  surveys 
in  the  Persian  gulf  and  a  chart  of  the  Ghittagong  river. 

In  Bengal,  Megna  river  was  siuveyed.  'i'he  Tenasserim  coast  was  charted 
from  Moulmein  to  Te  river,  and  on  the  Arakan  coast  a  harbour  known  as  Gox's 
Bazaar  was  surveyed. 

During  1902  the  Hydrographic  Department  has  published  96  charts  and  plans, 
and  38  new  plans  have  been  added  to  the  existing  plates. 

The  number  of  charts  printed  to  meet  demands  has,  during  the  year,  amounted 
to  522,688. 
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EUROPE. 

Old  London. 

*  London  before  the  Gonqucst.*    By  W.  B.  Lethaby.    London :  Macmillan.    1902. 

In  spite  of  the  profusion  of  existing  literature  on  the  antiquities  of  London, 
there  has  hitherto  been  no  one  work  which  has  attempted  to  give  a  comprehensive 
general  sketch  of  the  topography  and  buildings  of  the  city  in  its  early  years.  This 
Mr.  Lethaby  supplies  in  the  present  volume,  which  is  to  be  welcomed  as  presenting 
to  the  lay  reader  a  clear  summary  of  the  results  of  antiquarian  research,  many  of 


which  &ia  widely  scattered  iu  the  prooeediugs  of  learned  bodiee.  Tbo  work,  huw- 
erer,  ia  mora  than  a  mere  summary,  for  the  author  haa  views  of  his  own  on  many 
disputed  points,  and  endeavourB  to  eliminate  the  mistaken  views  which,  he  holds. 
Lave  gained  ground  of  late  years.  Many  of  the  conclusions  of  Mr.  J.  R.  Oreen 
Kitd  Mr.  Loftie  are  in  particular  criticized  as  quilo  devoid  of  fouodation.  Aa  a  rule, 
ihe  author's  ideas  are  scuiiiblc  and  in  accordance  with  the  balance  of  evidftnce, 
though  the  ecantini^ss  of  this  occasionally  uakcs  any  coucluaion  little  more  than 
a  iDa[t«r  of  personal  conviction.  The  stylo  is  aometiucs  rather  fragmentary, 
reodering  it  oot  always  easy  to  follow  the  drift  of  the  writer's  argument,  but  the 
book  is  none  the  less  a  useful  conlributlun  to  out  knowledge  of  Loudon  before  the 
ConquesL 

Ur.  Lethahy  begins  with  a  brief  discussion  of  the  origin  of  London  and  its 
fortunes  under  the  Bomsus  and  Sazous,  and  then  treats  iu  tuiu  of  its  main 
top<%raphical  features— hydrography,  roads  and  streets,  walls,  churches,  elo.  A 
few  ouly  of  his  conclusions  cau  here  be  touched  upon.  He  is  throughout  a  con- 
sistent advocate  of  the  antiquity,  whether  of  the  city  itself  or  of  its  main  features, 
naay  of  which,  he  tbiokB,  show  a  continuity  of  eiiatence  from  very  early  times. 
ile  holds  that  Loudon  existed  btfure  the  Bomau  occupation,  and  that  the  legends 
Telated  by  Geoffrey  of  Mouiuouth  were  based  on  real  folk-lore,  and  were  not  puro 
iQTeQtions.  The  derivation  of  the  name  from  a  King  Lud,  though  in  accordance 
with  tnditioD,  cannot,  however,  bo  accepted  without  further  evidence.  He  believes 
iu  the  existence  of  a  CiirJstian  Church  io  London  io  British  days,  and  places  the 
eccnpation  by  the  Saxons  about  570,  With  regard  to  the  lines  of  communication, 
he  disnuases  the  idea  of  a  ford  at  Westminster  as  a  pure  myth,  showing  that  the 
memory  of  the  former  ferry  at  this  part  survives  in  Horseferry  Roail.  The  great 
north  aud  south  Ermiog  Sti'eet,  not  referred  to  in  the  Antonine  Itinerary,  was, 
he  ODQcIndes,  the  work  of  late  Boman  times.  The  west  to  east  road,  which 
followed  tbe'prpsent  course  of  Oxford  Street,  passed  through  the  City  and  by  the 
Mile  End  Itwid  through  Stratford,  and  did  not,  as  has  been  held,  take  a  more 
northerly  course  by  Old  Street,  The  original  London  Bridge  was  but  little  to  the 
east  of  the  existing  structure,  and  its  continuation  north  coincided  exactly  with 
tiie  modern  Gracechurch  Street.  Muck  interesting  information  is  also  given 
rnpecling  the  citadel,  the  quays,  the  churches,  "  London  Stone,"  and  many  other 

Snto  which  limits  of  space  forbid  us  to  enter, 
peare'i  Europe.    Unpublished  Chapters  of  Fyncs  Uorysoa's  Itinerary.'    i3y 
Chailes  Hughes,    London :  Shertatt  and  Hu(-hoB.     1903. 
well-known  'Itinerary'  of  I'ynes  Moryson,  in  which  that  acute  observer 

Ht  down  the  personal  narrative  of  hie  travels  through  the  greater  part  of  Europe, 
does  not  represent  the  whole  literary  activity  of  its  writer.  After  the  publication 
if  the  Itinerary  iu  1617,  Moryson  set  to  work  on  a  more  systematic  aocount  of  the 
TiriouE  Bnropean  countries,  which  was  to  set  forth  in  outline  the  history,  exiating 
Slate,  reUgion,  manners  and  cnstoma,  etc.,  of  the  several  states.  The  work  seems 
Io  have  been  completed  by  ltll9  or  1620;  but  though  its  author  obtained  the 
licence  for  its  publication  in  1626  from  the  then  head  of  the  State  Paper  Office,  Sir 
Thomaa  Wilson,  ho  for  some  reason  or  other  nevtr  carried  out  his  intention,  and 
the  work  has  remained  in  manuscript  to  the  present  day.  At  an  unknown  date  it 
became  the  property  of  Corpus  Christi  College,  Oxford,  where  it  was  lately  ex- 
uniued  by  Mr.  Charles  Hughes,  its  present  editor,  who  has  done  good  service  by 
tntking  generally  accessible  such  an  interesting  memorial  of  the  state  of  Europe 
It  ibe  doM  of  Uie  sixteenth  c«nlury.    The  manuscript  is  in  three  baodwritings. 
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Blpeare'i  Europe.    Unpublished  Chapters  of  Fyncs  Uorysoa's 
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one  being  that  of  Moryaoii  himself,  the  others  those  of  assistants.  Its  substance 
is  somewhat  unequal  in  character,  being  in  part  made  up  of  Moryson's  own  observa- 
tions, in  part  a  compilation.  In  view  of  the  great  length  of  the  manuscript,  which 
would,  if  printed  in  full,  have  occupied  some  1200  pages,  Mr.  Hughes  has  probably 
exercised  a  wise  discretion  in  omitting  much  of  the  compiled  information,  the 
yalue  of  the  work  lying  principally  in  the  shrewd  personal  obeenrations  of  the 
writer  on  the  men  and  manners  of  his  time,  in  which  respect  the  insight  given  is 
extremely  valuable,  if  not  uniqae.  The  careful  account  of  Gtermany  as  it  was  in 
Moryson's  day  is  perhaps  the  most  valuable  section,  but  the  survey  practically 
includes  the  whole  of  Europe,  except  Spain  and  Russia.  The  editor  is  careful  to 
indicate  where  omissions  occur,  and  his  brief  outlines  of  the  subjects  of  the  omitted 
sections  will  be  useful  to  those  who  may  be  inclined  to  go  to  the  original  for 
further  information.  The  work  is  produced  in  excellent  style,  and  contains  a 
sketch  of  Moryson^s  career,  as  well  as  photographic  reproductions  of  pages  of  the 
Itinerary  and  its  supplement. 

ASIA. 

French  Indo-Ghina. 

*  Mission  Pavie,  Indo-Chine,  1879-1895.  G^graphie  et  Voyages,  IV.  Voyages  au 
Centre  de  TAnnam  et  du  Laos,  et  dans  lea  regions  sanvages  de  Test  de  I'lndo- 
Chine.'  Par  le  Capitaine  de  Malglaive  et  par  le  Capitaine  Bivi^re.  Ditto,  V. 
*  Voyage  dans  le  Haut  Laos  et  sur  lee  Fronti^res  de  Chine  et  de  Birmanie.'  Par 
Pierre Lef^vre-Pontalis.    Paris:  Leroux.    1902. 

The  monumental  work  which  records  the  results  of  the  untiring  labours  of  M. 
Pavie  and  his  coadjutors  for  the  elucidation  of  the  geography  and  ethnology  of 
French  Indo-China  is  brought  a  stage  nearer  completion  by  the  issue  of  these  two 
volumes,  which  contain  the  reports  of  three  of  the  officers  on  M.  Pavie^s  staff,  each 
preceded  by  an  introduction  from  the  hand  of  their  chief.  As  was  the  case  with 
former  volumes,  they  embody  a  large  amount  of  valuable  material  on  some  of  the 
least-known  parts  of  the  Indo-Chinese  peninsula,  and  are  interspersed  with  carefully 
compiled  maps,  which  will  form  an  indispensable  basis  for  the  mapping  of  these 
countries.  The  report  of  Captain  de  Malglaive,  which  occupies  the  greater  part  of 
vol.  iv.  of  the  work,  describes  an  important  series  of  explorations  carried  out  in 
1890  and  1891,  mainly  with  the  object  of  elucidating  the  best  lines  of  communica- 
tion between  the  coast  of  Central  Annam  and  the  Mekong,  across  the  difficult 
country  of  mountains  and  plateaus  partly  explored  in  the  seventies  by  M.  Harmand. 
During  these  journeys,  the  main  results  of  which  are  summarized  by  M.  Pavie  on 
p.  xxiii.  of  his  introduction,  he  had  five  times  crossed  the  water-parting,  foar  times 
carried  a  line  of  survey  between  the  Mekong  and  the  ocean,  and  discovered  the 
ideal  route  into  the  heart  of  the  country  by  the  passage  of  Ai-Lao.  His  work  also 
threw  new  light  on  the  ethnographic  relations  of  this  region.  The  last  part  of  the 
same  volume  is  occupied  by  brief  reports  by  Captain  Riviere,  an  officer  of  much 
promise,  who  unfortunately  succumbed  to  the  effects  of  the  climate  before  com- 
pleting his  work,  so  that  the  complete  memoirs  which  he  would  otherwise  have 
prepared  are  not  available.  In  1890-1891,  Captain  Riviere  had  done  good  work  in 
the  upper  Mekong  basio,  especially  in  the  Tran-ninh  district,  south-east  of  Luang 
Prabang,  and  in  1894  he  was  attached  to  the  mission  for  the  examination  of  the 
upper  Mekong  region  in  conjunction  with  the  English  party  under  Sir  J.  G.  Scott. 
He  was  a  careful  observer,  and  during  the  course  of  this  expedition,  on  which  he 
contracted  his  fatal  illness,  he  had  made  some  important  astronomical  determinations 
of  position,  while  throughout  his  journeys  he  took  many  excellent  photographs, 
which  have  been  used  to  illustrate  the  various  volumes  of  the  series. 


RKVIBim.' 


Tbe  fifth  volume  of  the  geographical  memuire  u  occQpied  hj  the  reports  of 
H.  Leldire-Pontalis,  a  youDg  civilian  attached  to  the  "  Miaist^re  des  AffaircB  I'etran- 
gereB,"  who,  when  a  student  at  the  "  ^cole  des  Lauguea  OrientaleB,"  had  already  been 
attraoted  to  the  study  of  French  Indo-Cliina  by  a  chance  meeting  with  M.  Pavie. 
Eventually  appointed  to  the  staff  of  the  mieaion,  be  woa  for  a  time  personally 
atlkohed  to  M.  Paris  himself,  keeping  the  record  of  bis  journeys  and  closely 
aaBOCtated  in  all  hia  work.  He  was  afterwards  entrusted  with  independent  work, 
for  which  his  ectbusiastic  study  of  the  geogrnphy  of  French  Indo-China  bad 
pra-emiacntly  fitted  him,  and  the  results  of  his  labuurs,  which  include  imporlant 
obBerrktioDB  on  the  populations  and  sconomio  possibilitieB  of  lbs  regions  traversed, 
•M  given  in  the  preaent  volume.  His  eailier  journeys  were  principally  concerned, 
like  ihosu  oFCaptMQ  BiviSre,  with  the  upper  Laos  region,  while,  like  that  officer, 
be  took  part  in  the  Anglo-French  frontier  commiaaion  of  18[(4,  exploring  the  middle 
«^l«y  of  the  Nam  Hu  in  euQJunctioD  with  Lieut.  ThomaBain  and  Dr.  Leferre. 


AFRICA. 

Map  of  tbe  MABcuAnn  Expbditiok  acboss  Afkica. 
'UiMioQ  Harohand.  Uaut-Oubangul — Bahr  el  Ohazel — Nil-Ethiopie-DJibouti 
t^^rte  pnbliife  suna  les  aospices  da  la  Suci^te  de  Qeographie  de  Paria.  DrsBi^e  et 
■ICMinee  par  le  Commaadant  Buatier  il'aprti  les  Iravauz  topagraphiqaes  ot  astro- 
nfiuiqnea  dei  Offioiers  de  la  Miasion  Marchand  et  d'aprea  lea  itiaeraites  des  OfBt'iers  du 
Uaat-Onbiui^i,  de  M.  Faivre  (Eipc'dition  du  Dedjaz  Theasama),  de  lu  Minion 
Bonfhampe,  de  la  MiaEion  Bbltego,  et  des  anoieiii'voyageurs.'  Scale  1  :  1,(H>0,00(>  or 
15-7  artat,  milee  to  an  inch.    4  sheets.     I'aria:  Henry  Uarrtre.     19U8, 

AJl  the  map?,  showing  the  route  of  Commandant  Marchaud's  expedition  across 
Africa,  that  have  appeared  bo  far  have  been  mere  sketcheB,  and  a  doal  map,  giving 
■  fae  complete  geographical  results  uf  the  journey,  has,  for  some  reason,  been  delayed 
■oiigerthan  might  have  been  anticipated.  However,  we  have  at  last,  published  under 
^Qa  auapicea  of  the  tSuci^tede  G^ographle  of  Paris,  the  complete  map  uf  the  oxpedi- 
**<"*,  combined  with  tbe  work  of  other  explorers.  This  consists  of  four  sheets, 
**cli  measuring  about  3x2]  feet,  and  la  drawn  on  tbe  scale  of  1 :  1,000,000.  It 
"Etudes  all  the  more  important  part  of  the  journey  from  the  Uhangi  river  through 
'*o  Uahr-el-Gbazftl  region  to  the  White  Nile,  thence  east  through  Abyssinia  via 
*^*iU  Ababa  and  Hairar  to  Jibuti,  In  addition  to  the  route  of  the  Maccband 
**P«<iition,  an  attempt  has  been  made  to  show  the  routes  and  geographical  results 
***  other  eiplorers  through  the  same  region,  and  those  of  the  Bonchamps,  Faivre, 
^^  Sittego  missions  are  laid  down,  as  well  as  recent  explorations  ofFrench  officers  in 
^b«  Upper  Ubangi.  But  tbe  map  cannot  ba  taken  as  repreientiog  the  present  state 
^i  Our  knowledge  of  this  part  of  Africa,  for  in  several  districts  it  is  surprisingly 
^'^^Oinplete  and  out  of  date,  and  districts  which  are  now  fairly  well  known  are 
*'*i^Wn  as  almost  unexplored,  For  instance,  in  the  region  to  the  north-east  of  X«ke 
^^fftnie  and  iLe  chain  of  lakes  aa  far  as  Lake  Zwui  and  tbe  upper  valtey  of  tbe 
***WMb,  the  important  work  by  a  most  competent  surveyor  who  accompanied  iii, 
**■  J.  Harrison's  expeditions  in  1899-1900  seems  to  have  been  entirely  overlooked, 
**  ^«U  u  that  of  other  explorers  in  the  same  district.  Then,  again,  the  surveys  of 
''*  expedition  under  Major  Austin  from  the  Sobat  to  Lake  Rudolf  have  not  been 
^Wla^,  and  the  country  through  which  he  pasaod  from  tbe  upj)er  Akobo  to  the 
I'wth-west  end  of  the  lake  is  shown  as  unexplored,  although  it  is  clearly  laid  down 
'"  tile  map  pablishod  in  the  Oeographical  Juarnal  for  June,  1902,  Major  Gwynn's 
°*'^ul  auTVey  work  haa  also  iKsn  apparently  overlooked.      Other  similar  cases 
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might  be  pointed  out,  and  it  is  to  be  regretted  that  better  use  was  not  made  of  the 
ayailable  cartographical  material  for  this  region. 

As  regards  the  route  of  the  Marchand  expedition,  in  many  parts  the  country 
traversed  was  more  or  less  known  before,  but  a  great  deal  of  detailed  information 
has  been  added,  and  positions  of  places  which  were  only  approximately  laid  down 
haye  been  more  accurately  determined.    It  would  have  been  a  great  advantage, 
and  saved  further  trouble  and  consulting  reports,  if  a  table  giving  particulars  of  the 
astronomical  observations  taken  had  been  printed  upon  the  map  itself,  for  which 
there  is  ample  space.    The  position  of  some  important  places  as  determined  by 
the  Marchand  expedition  differs  from  those  hitherto  accepted.      For  instance, 
Fashoda  is  moved  in  longitude  about  twenty-three  minutes  to  the  west  of  the 
position  laid  down  on  the  War  Office  map  as  the  result  of  careful  observations, 
and  which  certainly  cannot  be  in  error  by  anything  like  this  amount.    Other 
places,  which  have  been  fairly  accurately  fixed  for  some  time  past,  are  here 
altered  considerably.     The  map  is  clearly  printed  in  colours,  and  shows  the 
principal  routes  in  rei,  hills  chalked  in  brown,  and  water  blue.     A  plan  of 
Fashoda  is  given  as  an  inset. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

English  and  Ibish  Climates. 

'  The  Climates  and  Baths  of  Great  Britain  and  Ireland,  being  the  Report  of  a  Com- 
mitteo  of  the  Royal  Medical  and  Chirurgioal  Society  of  London.*  Vol.  i.  The  Olimates 
of  the  South  of  England,  and  Uie  chief  Medicinal  Springs  of  Great  Britain.  Vol.  11. 
The  Climates  of  London  and  of  the  Central  and  Xortheni  Portions  of  England,  together 
with  those  of  Wales  and  of  Ireland.    London :  MacmiUan  &  Co.,  Ltd.    1895, 1902. 

Unfortunately,  these  important  volumes  deal  only  with  the  larger  part,  not  the 
whole,  of  the  British  Isles,  for,  as  is  stated  in  the  preface  to  the  second  volume , 
**  the  Climates  of  Scotland  have  been  omitted,  as  the  committee  fdled  to  secure  the 
necessary  local  co-operation.''  The  necessary  local  co-operation,  however,  was 
obtained  elsewhere  in  full  measure,  and  the  various  localities  are  described  by  the 
authorities  best  fitted  for  the  task. 

To  a  considerable  extent,  the  volumes  may  be  looked  upon  as  a  manual  of 
medical  geography  for  the  southern  parts  of  the  British  Isles.  The  standing  of  the 
authors  secures  that  there  is  no  "  booming  *''  of  particular  health-reeortSy  and  the 
statistics  of  climate,  which  are  compiled  mainly  from  the  published  summaries  of 
the  Royal  Meteorological  Society,  are  of  great  value  as  a  basis  of  comparison. 
Besides  climate,  the  subjects  dealt  with  are  mainly  the  mineral  wells,  water-supply, 
drainage,  and  the  prevailing  diseases  of  the  locality ;  but  some  authors  go  con- 
siderably beyond  this.  Particular  reference  may  be  made  to  &  John  Moore's 
description  of  Ireland,  which,  be^des  being  the  longest  article  in  the  series  (it 
comprises  two  hundred  pages),  is  in  some  ways  one  of  the  best  geographical 
accounts  of  the  island  with  which  we  are  acquainted. 

It  is  natural  that  diCFerent  authors  should  handle  the  avidlable  climatic 
statistics  with  varying  degrees  of  skill,  and  the  data  themselves  vary  greatly  in 
their  completeness  and  trustworthiness.  The  description  of  South  Wales  by  Dr. 
Theodore  Williams  in  vol.  ii.  may  be  taken  as  an  example  of  the  best  way  of 
marshalling  the  available  6fu:t«. 

Medical  men,  being  traiuevi  to  careful  observation  and  reasoned  deduction,  could 
not  £iul  to  notice  how  much  the  configuration  of  a  district  affects  its  climate  and 
healthf^ne(«.  Examines  could  be  culled  firam  every  article,  but  we  are  content  to 
quote  one  frv^m  Dr.  W.  M.  Ord*«  Introductory  Remarks  on  the  Climate  of  the  South 


of  Englaad  in  rol.  i.,  because  it  is  u  general  statement, and  refers  to  a  coraparativelf 
UQiform  feature — tbe  coBst-line. 

"  As  an  QQtoome  of  this  frequent  change  of  substance  in  tLe  seiuboro  foUoffs 
Ihe  remarkablB  Tsriety  in  the  outline  of  the  cobbI  already  mentioned.  This  U, 
ade«d,  much  more  tlian  a  mere  variety  of  outline  ;  it  consists  aUu  in  rapidly 
aucceediug  dirersities  in  tho  elevation  of  tLe  projections  azid  recessions,  so  that  in 
a  coast  which  looks  in  tbe  main  southward  a  rich  aerioa  of  contrasts  of  aspect  is 
obtuoed.  Where  a  ridge  comes  down  from  high  inland  into  the  sea,  its  sbelTing 
sidea  are  fonod  to  embrace  great  dilTerences  of  climate  within  a  small  area.  Wa 
may  find  one  aide  of  a  bay  eiposed  to  east  winds,  with  an  air  which  is  found  to  be 
Ionic  and  bracine,  while  on  the  other  side,  with  a  westerly  or  south-westerly  aspect, 
the  sun  pours  in  on  a  beach  lying  at  the  foot  of  high  cliffs  with  almost  tropical 
warmth ;  and  one  side  of  a  headland  may  be  so  warm  as  to  be  held  to  be  relaxing, 
while  tbe  other  is  cool  and  invigorating." 

The  article  on  the  Climate  of  London,  by  Dr.  W.  Ewart,  presents  many  points 
of  Bpedal  interest,  bearing  particularly  on  the  changes  in  natural  conditions  due  to 
arlJGcial  circumstances.  The  dryness  of  tbe  soil  under  London  produced  by  the 
constant  drawing  away  of  tbe  underground  water,  and  tbe  covering  of  ao  large  an 
area  of  streets  with  an  absolutely  impervious  paving,  is  credited  with  a  considerable 
share  in  tbe  healthiness  of  the  town.  The  progressive  desiccation  of  the  soil  and 
the  increasing  stringency  of  regulations  against  tbe  emissian  of  smoke  are  assigned 
u  reaions  for  the  gradual  diminution  iu  the  number  and  intensity  of  the  fogs. 

It  is  difficult  to  give  a  fair  idea  of  a  book  which  bas  many  of  the  advantages 
and  defects  of  nn  encycluptedia ;  but  that  the  book  is  valuable  and  a  credit  to  the 
*Wiiet7  which  baa  produced  it  is,  we  think,  made  evident  by  the  few  instances  we 
bave  been  able  to  cite. 

General  Olihatoloov. 
'  tianilbuok  of  Climatology.'     By  Dr.  Julius  Hann.     Part  i   Geaeral  Climatology. 
Tinnslntcd  by  Bobett  do  Courey  Ward.     New  York:  The  Maomlllan  Company: 
Ixtndon:  Macmillan  »c  Co.,  Ltd.     1^3. 

Hann's  'Climatologie,'  in  Its  latest  three- volume  edition,  has  taken  its  placu  as 
^«  kckuowledged  authority  on  the  subject,  and  it  would  be  difficult  to  imagini: 
^hat  the  work  could  be  superseded  or  displaced  in  the  preeent  generation. 

In  the  United  Slates,  climatology,  which  may  be  called  geographical  meteor- 
^logy,  is  systematically  studied  in  universities  and  colleges,  and  Prof.  Ward  is 
charged  with  the  subject  at  Harvard.  With  the  immediate  object  of  supplying  bis 
^tndeota  with  a  satisfactory  text-book  and  the  wilder  purpose  of  affording  tbe 
£!oglijlh-reading  public  an  opporiunity  of  becoming  acquainted  with  Hann's  work, 
lie  resolved  to  make  the  tranelatiun  which  is  now  before  us.  Any  one  who  glances 
&t  the  pages  crammed  with  statistica  of  the  second  part  of  the  original  book, 
Bpecial  Climatology,  will  understand  why  Prof.  Ward  resolved  to  limit  bis  labours 
to  the  translation  of  Part  i.,  General  Climatology.  This  part  makes  a  very  sub- 
■tanttal  volume,  and  it  is  admirably  translated ;  tbe  only  real  improvement 
that  we  could  suggest  would  be  a  liberal  supply  of  diagrammatic  illuatratious. 
X'Fof.  Ward  has  brought  the  divisions  and  subdivisions  of  the  text  inta  a  form 
Which  appeals  more  to  the  English  reader  than  that  which  is  adopted  in  tbe 
original,  and  there  are  certain  additions,  chieQy  in  tbe  way  of  American  instances. 
Which  counterbalance  certain  omissions  of  Central  European  details. 

'While  in  general  the  references  to  recent  publications  are  copious  and  up  to 
date,  we  miss  Dr.  Herbertsun's  important  paper  on  the  distribution  of  rainfall 
Otw  the  land,  which  is  certainly  a  contribution  to  climatology  aa  distinct  from 
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meteorology.  We  should  have  liked— aod  we  say  it  eyen  at  ihe  risk  of  being 
considered  iDsular — a  somewhat  fuller  citation  of  illustrative  instances  from  our 
British  climates;  for,  like  our  weather,  they  comprise  a  considerable  range  of 
samples. 

The  book  has  been  very  carefully  revised,  and  we  have  noticed  remarkably  few 
slips ;  perhaps  the  most  serious  is  the  ominous  inclusion  of  Peklnfc  in  a  table  headed 
"  Evaporation  and  Rainfall  in  Bussia,^^  The  curious  spelling  Enisseysk  occurs  in 
one  place,  although  Yeniseisk  is  given  elsewhere.  To  take  yet  aaother  example 
from  Russia,  we  find  Kaschkar  decidedly  unfamiliar ;  it  is  obviously  intended  for 
Kctshgar,  Since,  however,  the  book  deals,  not  with  special  climates,  but  merely 
with  the  general  principles  of  climatology,  uniformity  in  transliteration  is  not  of 
essential  importance. 

The  book  is  divided  into  two  parts — (i.)  The  Climatic  Factors,  such  as  tempe- 
rature, moisture,  wind;  (ii.)  Solar  Climate  and  the  chief  varieties  of  Physical 
Climate,  which  in  turn  is  subdivided  into  three  sections.  There  are— (1)  Solar 
or  Mathematic  Climate,  i.e.  the  theoretical  climate  zones  of  a  sphere  with  homo- 
geneous surface ;  (2)  Physical  Climate,  including  continental,  marine,  and  moun- 
tain climates,  the  last  being  dealt  with  in  a  particularly  full  and  interesting  way ; 
and  (3)  Changes  of  Climate.  The  last  section  discourses  of  the  geological  and 
secular  changes  of  climate  which  have  unquestionably  occurred,  and  it  also  deals 
with  periodic  changes.  Sunspot  and  lunar  cycles  of  climatic  change  are  neither 
strongly  affirmed  nor  wholly  denied,  but  on  the  whole  the  various  theories  are 
branded  with  "  faint  praise.**  Briickner's  cycle  of  thirty-five  years  is  more  cordially 
received  because  it  has  been  inductively  arrived  at  from  climatic  fiicts,  while  most 
of  the  others  have  been  deduced  from  the  laws  affecting  the  assumed  controlling 
causes. 

The  metric  system  and  Centigrade  scale  are  used  throughout,  and  very  full 
reduction  tables  are  supplied  for  their  conversion  to  our  more  familiar  units.  We 
note  with  some  surprise  that  the  translator  has  thought  it  necessary  to  give  Fahren- 
heit equivalents  to  one-hundredth  of  a  degree  when  the  Centigrade  values  are  only 
to  one- tenth.  As  a  tenth  of  a  degree  Fahrenheit  has  practically  no  meteorological 
and  still  less  climatological  importance,  the  nearest  tenth  would  certainly  have 
left  an  ample  margin  of  safety. 

Prof.  Ward  deserves  the  hearty  thanks  of  geographers,  as  well  as  of  meteoro- 
logists, for  placing  this  invaluable  treatise  in  the  hands  of  English-speaking 
students.  H.  R.  M. 

GENERAL. 

ENOYOLOPiBOIA   BrITANNIOA. 

'  The  New  Volumes  of  the  Encyclopsedia  Britannica/    9  vols,  text,  index  vol.,  and 
vol.  of  maps.    London :  A.  &  C.  Black,  and  the  Times.    1902-1903. 

The  supplement  to  the  9th  edition  of  the  Encyclopasdia  Britannica,  brought 
out  under  the  auspices  of  the  Tiinesy  is  now  complete,  and  it  may  be  of  interest  to 
glance  briefly  at  those  portions  of  the  work  which  deal  with  geography  and  allied 
subjects.  A  casual  inspection  of  the  volumes  is  sufficient  to  show  that  among  the 
many  branches  of  knowledge  of  which  the  latest  developments  are  here  discussed 
and  summarized,  a  decidedly  large  proportion  has  a  bearing  on  geography  in  one  or 
other  of  its  aspects.  Not  only  are  the  original  articles  of  the  9th  edition  supple- 
mented by  a  statement  of  the  changes  which  have  taken  place  during  the  last 
quarter  of  a  centiuy,  but  many  places  are  to  be  met  with  in  the  alphabetical 
arrangementi  which  were  not  treated  of  at  all^  independently,  in  the  former  work. 
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As  regards  the  general  method  adopted,  it  was  no  doubt  impossible,  in  a  work  of 
snch  magnitude,  in  which  so  many  different  writers  have  taken  part,  to  secure 
complete  uniformity,  the  special  character  of  the  work  as  an  annex  to  an  older 
publication  rendering  it  particularly  difficult  to  adhere  to  a  defioite  plan  through- 
out.   Thus,  while  some  of  the  writers  have  held  to  the  original  intention  of  making 
the  new  material  merely  complementary  to  the  old,  others  have  worked  on  more 
independent  lines,  with  the  result  that  their  articles  possess  greater  unity,  though 
&t  the  cost  of  a  certain  amount  of  repetition  of  the  information  already  given  in  the 
9th  edition. 

Differences  in  the  treatment  of  the  several  subjects  naturally  arise  from  other 

fCMons.    In  the  case  of  the  older  and  more  settled  countries,  the  chief  attention  is 

^Qoessarily  devoted  rather  to  the  recent  political  developments  and  changes  in 

statistical  data,  than  to  more  purely  geographical  aspects,  except  in  the  cases 

where  the  writer  of  the  article,  by  his  recognized  standing  as  a  geographer,  has 

^Q  competent  to  construct  his  work  on  the  scientific  basis  demanded  by  modem 

geographical  notions.     The  rarity  of  such  cases,  of  which  the  most  striking 

examples  are  perhaps  Prof.  Davis^s  admirable  treatment  of  the  geography  of  the 

^Qitcid  States  and  North  America,  the  late  Dr.  George  Dawson's  of  Canada,  and 

^n'nce  Eropotkin's  of  the  various  divisions  of  Russian  Asia,  brings  out  once  more 

^^e    imperfect  training  which  even  our  recognized  authorities  possess  in  the 

Piiociples  of  scientific,  physical,  geography,  which  ought  properly  to  underly  a 

^i^'t  understanding  of  the  human  side  of  the  subject.    It  is  under  the  more 

fecetxtly  developed  branches  of  physical   geography — oceanography,    limnology, 

'^xnology,  and  the  like — hardly  recognized  as  independent  subjects  of  study 

^^^xi  the  9th  edition  appeared,  that  we  find  some  of  the  articles  of  most  scientific 

^^c     The  first  two  are  admirably  treated  from  a  general  point  of  view  by 

^r-  B.  R.  Mill,  the  third  by  Prof.  Milne ;   while  Mr.  H.  N.  Dickson's  series  of 

^^oles  on  the  individual  oceans  are  excellent  summaries  of  the  results  of  recent 

'®*^arch  in  each.     Dr.  Mill's  article  under  the  heading  "  Q-eography,"  which  con- 

^xi8  a  useful  sketch  of  the  development  of  geographical  theory  as  well  as  of  the 

^^^x-fio  of  modern  discovery,  should  also  be  mentioned  here,  as  well  as  those 

^^•cribing  such  special  physical  features  as  the  Alps  (from  the  competent  pen  of 

^^oT.  Bonney),  the  Pyrenees,  and  the  Himalayas. 

1*he  volumes  contain,  however,  a  vast  amount  of  valuable  information  on  the 

descriptive  and  statistical  sides  of  the  subject,  especially  as  regards  those  continents 

*^^  countries  which  have  been  first  brought  into  special  prominence  within  the 

™*  twenty-five  years.    The  various  portions  of  the  British  Empire  are  very  fully 

^^ult  ivith,  in  many  cases  by  men  who  have  themselves  taken  part  in  the  important 

^®^ta  of  which  they  have  recently  been  the  theatre.     Sir  Thomas  Holdich,  Sir 

^'^  Johnston,  Sir  Frederick  Lugard,  and  Sir  J.  Q.  Scott  are  only  a  few  of  the 

^^'^^I's  who  come  under  this  category.   Africa,  in  its  general,  physical,  ethnological, 

^^tical,  and  economic  aspects  is  the  subject  of  an  article  which  runs  to  thirty-eight 

'^ll^^  and  its  major  physicid  features  are  described  under  their  individual  headings  ; 

^^Q  the  recent  advance  in  the  survey  and  exploration  of  Asia,  South  America, 

^^  the  Polar  Regions  is  also  dealt  with  fiilly.    Of  special  countries  on  which 

^HQi^^QQ  has  been  focussed  of  late,  Egypt  is  perhaps  as  thoroaghly  treated  as  any, 

*^^  article  (by  various  contributors),  in  which  is  recorded  the  striking  advance 

^^e  by  that  country  under  British  tutelage,  running  to  no  less  than  thirty-three 

The  articles  dealing  with  the  countries  of  Europe  are,  as  already  remarked, 
Wely  statistical  in  character,  but  their  value  in  a  work  of  reference  by  no  means 
^ers  firom  this,  and,  being  all  written  by  competent  authorities,  may  be  taken 
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as  thoroughly  trustworthy  at  the  time  of  writing,  though  owing  to  delay  in 
puhlioation  some  of  the  facts  have  since  hecome  out  of  date.  In  some  cases 
{e.g,  in  that  of  Bulgaria,  to  which  fourteen  pages  are  devoted)  the  physical  geo- 
graphy meets  with  more  attention  than  in  most,  though,  as  hefore  remarked,  this 
is  oertaioly  not,  broadly  speaking,  the  strong  side  of  the  geographical  article;. 
Lastly,  mention  should  be  made  of  the  excellent  index,  which  embraces  the 
original  as  well  as  the  supplementary  volumes,  and  though  a  marvel  of  compression, 
does  not  suffer  from  this  from  the  point  of  view  of  practical  utility. 

In  the  editions  of  the  work  previous  to  the  supplement  excellent  maps  by  British 
cartographers  were  published  with  the  articles  themselves,  and  for  purposes  of  handy 
reference  this  was  certainly  a  convenient  arrangement ;  but  the  publishers  have 
now  issued,  as  one  of  the  new  supplementary  volumes,  a  general  atlas,  of  124  maps, 
and  an  index  to  about  250,000  place-names,  constituting  volume  xxxiv.  of  the 
complete  work.  Many  of  the  maps  contain  a  great  deal  of  information,  and  are 
especially  full  of  names  of  places — a  useful  feature,  while  the  copious  index  is 
most  Eerviceable. 

The  maps  in  this  atlas  are  of  American  origin,  being  published  by  the  American 
Century  Go.  Out  of  a  total  number  of  124,  which  the  atlas  contains,  52  are  devoted 
to  the  United  States,  13  to  the  British  Isles,  and  fewer  to  some  of  the  important 
continental  countries. 

The  maps  are  printed  in  colours:  hills  brown,  seas  blue,  railway  lines  red. 
Other  colours  are  employed  to  show  boundaries.  The  hill  shading,  which  is  in 
vertical  hachures,  is  often  very  confused,  and  on  some  of  the  maps  the  confusion  is 
considerably  increased  by  place-names,  which  are  often  not  only  overcrowded,  but 
badly  written  and  awkwardly  spaced.  There  are  some  remarkable  instances  of  the 
lack  of  proper  supervision  in  the  spelling  of  place-names,  such  as  that  of  Shering- 
ham  in  Norfolk,  which  is  given  both  as  "  Sheringham  "  and  '*  Sherington  **  on  one 
map,  and  *'  Sherringham "  on  another.  The  registration  of  the  various  colour 
stones  is  often  unsatisfactory,  and  in  some  cases,  such  as  that  of  the  map  of 
Northern  India  (No.  41),  this  leads  to  confusion  both  in  boundaries  and  railways. 
No.  3  is  a  useful  travel  map  of  Central  Europe,  although  on  a  small  scale,  and 
shows  railways,  steamship  lines,  and  Alpine  roads ;  but  such  an  important  route 
as  that  to  the  Hook  of  Holland  from  Harwich  is  not  indicated. 

On  several  of  the  maps  red  spots  appear,  and  a  note  explains  that  these  indicate 
"volcanoes  active  during  the  nineteenth  century;"  but  in  the  map  of  Central 
Africa,  the  only  really  active  volcano  in  that  continent  is  not  indicated.  On  the 
same  map,  the  Uganda  railway  is  shown  as  passing  far  to  the  north  of  the  line  it 
actually  takes  on  approaching  Victoria  Nyanza.  This  northerly  route,  although 
originally  surveyed,  was  subsequently  changed  to  the  southerly  and  shorter  one. 
As  might  be  expected,  the  maps  of  the  United  States  are  the  most  useful  and 
satisfactory,  being  drawn  on  fairly  large  scales,  and  containing  a  large  amount  oi 
information.  It  should  be  stated  that  in  some  cases  the  atlas  is  supplemented  by^ 
black  and  white  maps  in  the  text. 
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BUEOPE. 

TllB  Ago  of  the  SwiM  Lake-ba>iu».— At  the  meeting  of  the  Geolc^ical 
Society  of  Lnadon  on  April  2t>  of  the  present  year,  Dr.  Preller  read  a  paper  on 
"  The  Age  of  the  Principul  Lake-baains  between  the  Jura  and  the  Alpa,"  being 
the  sequel  to  n  paper  read  last  year,  in  which  the  same  author  had  shown  that  the 
principal  Swiss  lake-baeina  could  not  have  eiiated  during  or  immedintely  after  the 
drat  or  Pliocene  glaciatian  of  the  Al):9,  but  had  not  dealt  with  the  queation  of 
tho  particular  period  of  their  formatioD.  Considering  first  the  caae  of  the  Ziirich 
Uke-Talley,  be  now  showB  that  the  deep-level  )^Tel  beda  in  the  Limmat  valley 
near  and  below  Ziirich  are  esaentially  fluviatile,  umilar  to  the  gravel  carried  by 
the  river  Sihl  at  the  preaent  day.  They  reat  upon  glacial  clay  of  the  second 
glftoiatioD,  and  are  overlaid  by  the  moraine  bars  and  secondary  products  of  the 
third  glaciatioo,  which  are  in  turn  overlaid  by,  and  mixed  with,  the  post-glociai 
alluvia  of  the  Sthl.  The  author  therefore  holds  that  they  were  deposited  by  a 
river  during  the  second  inter-glacial  period  ;  that  the  lowering  of  the  valley  floor 
was  initiated  in  the  course  of  the  third  glociation,  probably  when  the  glacier  had 
already  reached  its  maximum  extcniiian ;  that  the  zocnl  subsidence  continued 
throughout  the  retreat  of  the  ice  ;  and  that  the  Bimultaneoua  formation  of  the 
lake-hatin  should  therefore  be  assigned  to  the  end  of  the  glacial  period,  after  which 
the  original  basin  was  restricted  to  its  present  dimensions  by  post-glacial  allavia. 
The  lame  arguments  were  alao  shown  t^  apply,  in  the  main,  to  the  origin  and  age 
of  the  Other  principal  zonal  lake-basins,  the  position  and  depth  of  which,  it  ia  held, 
point  to  the  prolnbility  that  the  bonding  took  place  along  several  more  or  lees 
parallel  lioea  within  the  zone  between  the  Alps  and  the  Jura ;  that  it  was  by  no 
meuia  of  aniform  depth  ;  and  that  the  Alps  did  not  therefore  subside  as  a  rigid 
maaa,  bat  that  the  Konal  bending  along  their  edge  merely  extended  locally  for  some 
diitADce  from  the  deepest  points  of  the  lake-biBins  along  the  floors  of  the  principal 
Alpine  rivet-valleys.  In  support  of  the  above  conclusions,  which  met  with  generdl 
«ccept«nce  in  the  diacussion  following  the  paper,  the  author  also  pointed  to  ihe 
difficulty  in  the  way  of  believing  that  glaciers  could  ever  till  such  extensive  baains 
u  those  of  the  principal  Alpine  lakes. 

Settlementi  on  the  Lower  Hoielle-— Dr.  W.  Ademeit  has  contributed  to 
tbe  Fora^vngen  xur  dtvlschen  Landfs-  Jind  Volkikunde,  Bd,  14,  Heft  -1,  an  essay 
on  eettleioents  in  the  country  lying  on  the  letc  bank  of  the  Moselle  above  Reil,  in 
the  Wittlich  hollow,  and  the  Treves  valley.  He  deecribes  the  configuration  of  the 
district,  its  geology,  climate,  and  soil,  and  sketches  its  general  history.  The 
Influence  of  the  river  as  a  means  of  communication  in  early  times  is  fhown  by  the 
^Celtic  place-names,  which  constitute  C5  per  cent,  of  the  whole.  They  occur  in 
Sreat  numbers  along  the  river  and  the  lower  yalleys  of  its  tributaries.  The  Roman 
C)«mes  probably  belong  to  the  aixth  to  eighth  centuries,  aa  they  are  derived  from 
%  U(e  form  of  Latin.  Their  concentration  in  the  Moaelle  valley  seems  to  indicate 
^li&t  tbey  are  connected  with  the  introduction  of  viticulture  by  the  Romans. 
OeriDsn  names  are  lees  common,  not  becauae  the  ioimigrants  were  few,  but  becaute 
Uiey  occupied  old  Keltic  settlements.  Those  of  the  earlier  period  end  in  heim 
fcjid  ingen,  while  those  of  a  later  immigration  and  of  various  forma  are  almost 
I  the  Wittlich  hollow,  indicating  an  extension  of  cultivation.  Dr. 
Ademeit  pointa  out  that  in  the  Treves  valley  the  settlements  were  generally  at 
%  distance  from  the  river  protected  by  the  terraces  from  iioods,  Sohweicb,  situated 
Lf  »  mile  from  the  Moselle,  where  the  alluvium  of  the  river  meete  the  diluvium 
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of  the  Wittlich  hollow,  owes  its  importance  to  the  road  from  Ti^yes  to  Cohlentz, 
which,  after  crossing  the  river,  passes  through  the  town.  Riol  lies  on  a  semi- 
circular flat  which  was  formerly  an  island,  and,  like  most  other  Tillages  occupied  in 
viticulture,  was  formerly  in  the  possession  of  a  monastery.  The  peninsulas  attracted 
settlers,  not  only  because  their  terraces  afforded  suitable  ground  for  cultiyation,  but 
still  more  because  their  isolated  situation  afforded  protection.  On  the  right  bank, 
where  the  mountains  fall  more  steeply  to  the  peninsulas,  the  Tillages  have  all 
Keltic  names  except  Detzem  (ad  decimum  lapidem), 

Samland  and  iti  Inhabitanta.-'Dr.  R.  Jankowsky  has  treated  fully  the 
geography,  etc.,  of  this  district  in  a  thesis  written  for  the  diploma  of  doctor  at  the 
Uniyersity  of  Eonigsberg.  Samland  has  an  area  of  somewhat  less  than  800  square 
miles,  and  is  bounded  by  the  Baltic,  the  Kurisches  and  Frisohes  Haff,  and  the 
riyers  Pregel  and  Deime.  It  is  a  land  of  ground  moraines,  and  owes  its  form  to  the 
glacial  period.  The  higher  summits,  however,  are  built  up  of  northern  sand. 
Erratic  blocks  are  scattered  about  in  large  numbers,  especially  in  the  western  part. 
The  depth  of  the  diluvial  covering  is  very  variable,  being  thinnest  in  the  hiUy 
north-west,  where  the  brooks  have  in  some  places  cut  their  way  down  to  the  under- 
lying Tertiary  deposits.  These,  too,  have  been  raised  as  high  as  65  feet  above 
sea-level,  and  even  the  lower  beds,  among  them  the  blue  earth  containing  amber, 
rise  in  some  points  above  the  water.  East  Samland  has  a  slight  fall,  and  the 
defective  drainage  has  needed  artificial  regulation.  The  west  coast  is  high,  and 
between  Briisterort  and  the  mouth  of  the  Pregel  extends  the  only  continuous 
elevation,  the  Alkgebirge,  which  culminates  in  the  Gkdtgruben  at  a  height  of 
330  feet.  The  Prussians,  closely  allied  to  the  Lithuanians  and  Letts,  drove  out  the 
German  inhabitants  during  the  great  migrations  before  the  present  era,  but  in  the 
fourteenth  century  Prussiuis  and  Germans  were  about  equally  numerous  in  Sam- 
land. In  later  times  immigrants  from  Great  Britain,  France,  and  other  countries 
flocked  to  Samland,  and  in  1706  was  founded  in  Eonigsberg  the  **  Briiderschaft 
hochl5blicher  Grossbritannischer  Nation,"  which  existed  till  1800.  Now  all 
differences  of  nationality  have  disappeared.  Sixty-five  per  cent,  of  the  inhabitants 
are  engaged  in  agriculture,  growing  cereals,  beet-root,  and  fruit,  and  a  large  part  of 
the  land  is  laid  down  with  grass.  Fishing  affords  occupation  to  many,  especially 
in  the  Haffs,  where  fish  are  plentiful ;  and  the  collection  of  amber  from  the  Haffs 
and  a  mine  near  Sassau  has  during  the  past  twenty-five  years  yielded  about 
£37,500  annually  to  the  revenue.  Eonigsberg,  on  the  Pregel,  and  the  junction  of 
thirteen  lines  of  railway,  is  an  important  strategical  point  as  well  as  a  commercial 
centre.  Its  most  flourishing  period  was  1873-78,  when  the  most  important  lines 
into  Russia  had  been  opened,  and  before  the  export  of  com  from  the  Russian  ports 
was  fostered  by  preferential  tariffs. 

The  Horth-eastam  Koorlandi  of  Kecklenbnrg.— Dr.  A.  Eaestner  has 

fully  investigated  the  Rostock,  Gelbensand  and  Ribnitz  heaths  and  Fischland, 
covering  an  area  of  about  33,000  acres  near  the  coast  of  Mecklenburg.  The 
surface  of  this  district,  with  the  exception  of  small  isolated  areas  of  boulder  clay, 
is  covered  with  sand,  which  was  laid  down  in  a  lake  when  the  inland  ice  was 
melting  away.  The  thickness  of  the  sand  varies  from  22  to  23  feet.  It  stands 
highest  in  the  south-east,  and  thence  falls  more  or  less  regularly  to  the  coast, 
where  it  partly  sinks  under  the  surface  of  the  sea,  and  it  fills  a  shallow  hollow  in  the 
boulder  clay  which  underlies  it  in  all  parts.  The  margins  of  the  sand  region  have 
also  a  regular  fall  from  the  south-western  comer,  and  the  stones  strewn  along  them 
are  bank  deposits  of  a  lake  of  glacier  water.  This  fall  may  be  explained  by  an 
unequal  sinking  of  the  coast  region.  The  total  absence  of  terraces  indicates  that 
the  Mecklenburg-Pommeranian  lake  did  not  retire  backwards.    The  sand  of  the 
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north-western  heath  of  Meckleoburg  differs  from  that  of  the  eoutb- western  in  beiog 
of  finer  grain,  but  its  proportion  of  heavy  minerals  with  a  specific  gra'ity  of  0 
'J'STZ  (s.  g.  of  dolomiie)  is  about  tbe  tame.    Dunaa  are  liai  e: 
eouth-west. — Mill,  o'ls  tier  Oiostlittri.  Mtckltnburg.  geol.  LandaiinslaH,  i 

The  Auitriaa  Feat-moon-— An  ioterestjog  acconnt  of  the  peat-n 

Austria  is  given   by  Dr.  W.  Bars^h  in  the  Deutsche  Handschaii  fur  Geogmphie 

(Febnury,  1903).     The  writer  begins  by  diecnssing  tbe  conditi 

the  growth  of  peat — tbe  presecce  of  tbe  special  pinnts  of  which  it  is  composed,  of 

a  suitable  sub-soil,  and  of  water,  which  prevents  decomposiii(>t)  by  screeniDg  the 

pUots  from  tbe  action  of  tlie  air.    Climate  aieu  has  to  be  ruclcoD(!d  with,  in  so  far 

aa  peat  is  only  a  product  of  temperate  regions.     Accordiog  to  minor  variations  in 

the  conditions,  tbe  moors  are  divided  ints  two  main  clasees,  high-level  and  low-level 

tnoort,  these  terms  expreesiog  not  bo  much  difference  in  absolute  altitude,  as  of 

sltitode  relatively  to   the  water-stratum.      L)r.   Bersch   latuents   tbe  absence   of 

prFcis«  knowledge  with  reepect  to  the  peat-moora  of  Austria,  which,  except  in 

Salzburg  and  Bohemia,  have  not  beeo  studied  as  they  deserve  to  he,  considering 

their  economic  im]iortance.     Tlio  country  may,  however,  be  put  down  as  well 

{■rovided  vilh  them,  as  they  are  widely  distributed  through  the  saveral  provinces. 

Id  Vorarlberg  and  Tirol  they  are  well  repreeeuted,  larecly  in  the  form  of  low-larel 

xnooTB,  which  in  placos,  especially  in  the  Adige   valley,  lend  themselves  well  to 

«xp1oitat)0Q  for  agricultural  purposes,  though  the  abuadauce  of  mineral  ingredients 

renders  tbe  peat  lesB  suitable  for  fuel.     la  the  other  Alpine  provinces  hlgb-lovei 

snoon  predaroinatc,  SaUburg  showing  a  particularly  large  area,  and  doing  much  to 

^sxpl<nt  tbe  moors  both  for  fuel  and   peat-litter.     Cuiinthia  poBsesses  tbe  largest 

«soattnuouH  moor  in  that  of  Laibach,  which  might  be  turned  iuto  good  paature-luid, 

-^■ere  not  the  inhabitants  loo  poor  to  take  the  necessary  alepa  to  check  the  periodic 

tfjoods.     Bohemia,  the  moors  uf  which  have  been  the  object  of  thorough  invcstiga- 

4^  ion  by  Frof.  Sitensky,  is  reckoned  to  possess  an  area  of  from   25,000  to  30,000 

SsectareB   uf   moorland.     The    well-known  watering-places  of  Bohentia  owe  their 

.^  siiteoce  to  the  abundance  of  mineral  constituents  in  the  moore.    Galicia,  with  its 

x3.el<rork  of  rivers  traversing  an  extensive  plain,  is  formed  by  nature  to  be  a  moor- 

X^*od  country,  but  more  has  been  done  here  than  in  any  other  part  of  the  empire 

«>a3  Jevelop  the  moors  in  an  agricultural   direction,  tbe  methods   adopted   being 

c  fiorougbly  scientific  and  systematic.     The  abundance  of  poor  aud  sandy  soils  in 

^?alicia  has  been  of  some  iofluence  in  direcling  attention  to  the  utilisation  of  the 

CKaoort. 

Iht  Lakes  of  the  Eohe  Tatra.~The  Hohe  Tatra  is  remarkable  for  the 

number  of  its  high-level  lake»i;  no  less  than  one  hundred  and  seven  are  found 

f>«tw*en  tbe  elevations  of  4000  and  7000  feet.     The  beat  known  of  tbe  small  lakes 

"*   tte  "  Meeraoge,"  the  possesaion  of  which  has  recently  been  a  subject  of  con- 

troveiBy  between  Austrii  (Galicia)  and   Hungary.      According   to   Prof.  Partach, 

about  half  the  lakes  are  true  rock  basins  io  the  upper  parts  of  the  valleye;  a 

''^*>»'ber  of  others  are  moralnic  lakes.    Their  formation  corresponds  to  the  time  of 

"^  ice-period  glaciation  of  tbe  Tatra.     Griaainger's  work  in  the  Hohe  Tatra  (Oeo. 

''*'•<»-,,  Sept.  1893,  pp.  255-258)  ioelnded  only  iaolaUd  observations  of  depths  and 

*^*»Jierature8in  the  lakes:  the  new  survey  of  the  group  by  the  Miliiargeograpbische 

'^•titute  in  Vienna,  employing  photo- gram  metric  methods  in  the  mountains,  shows 

3*    p(:sitions  and  outlines  of  all   tbe  lakes  on   the  larie-scalo  majt  (1 :  25,000). 

'•  Alffilhelm  Halbfaaa  is  about  to  carry  out  a  systematic  investigation  of  the  lakes 

"Hng  this  Bummer.     The  forms  of  their  basins  will   be  oscertained  by  a  close 

~^*ork  of  soundings,  and  all  the  obssrvations  approved  in  modern  limnology  will 

°*  blade.    As  tbe  lakes  are  oft?n  enclossd  on  three  sides  by  rock  walla,  with  one 

1*0.1.— July,  1903.]  o 
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side  open  and  exposed  in  different  directions,  exceptional  opportanities  will  be 
afforded  for  disouBsing  the  influence  of  mountain  '*  shading "  on  temperature  and 
fauna. 


The  Great  WaU  of  China.— Mr.  C.  E.  D.  Black,  who,  when  in  China, 
examined  personally  a  section  of  the  Great  Wall  to  the'  north  of  Shan-hai-kwan, 
contributes  to  the  January  number  of  the  Calcutta  Review  a  description  of  the  wall 
(preceded  by  some  notes  on  its  history),  based  on  the  accounts  of  the  various 
travellers  who  have  touched  it  at  some  poiot  or  other  of  its  lengthy  course.  It  is 
useful  to  have  the  available  information  thus  brought  together,  as  few  travellers 
have  done  more  than  describe  the  portion  known  to  themselves  personally,  and  the 
acconnts  are  therefore  somewhat  fragmentary.  Mr.  Black,  who,  like  other  travellers, 
has  found  much  to  impress  the  imagination  in  the  Great  Wall  even  as  it  exists  at 
the  present  day,  considers  that  its  practical  utility  in  the  days  in  which  it  was 
constructed  has  been  unduly  depreciated  by  some  writers. 

Hew  Vegetation  on  Krakatao.— In  Nature  of  March  26  last,  Mr.  W. 
Botting  Hemsley  gave  a  short  note,  based  on  an  article  by  Dr.  Penzig  in  the 
Annates  du  Jardin  Botanique  de  Buitenzorg^  on  the  vegetation  which  has  sprung 
up  on  Krakatao  since  the  great  eruption  of  1883.  The  beginnings  of  a  new  vege- 
tation were  visible  at  the  time  of  the  visit  of  Dr.  Treub,  some  three  years  after 
the  eruption,  when  the  surface  of  the  pumice-stone,  lava,  and  ash  was  found 
to  be  covered  with  a  slimy  layer  formed  by  microscopic  algm,  which,  by  their 
decomposing  action,  created  a  suitable  substratum  for  ferns,  of  which  a  dozen 
species  were  already  abundant;  while  a  few  individuals  of  fifteen  species  of 
flowering  plants,  most  of  which  bad  sprung  from  drift-seeds,  were  also  observed. 
Dr.  Penzig*s  paper  gives  the  results  of  the  investigations  of  a  party  of  botanists 
who  visited  the  island  in  1897.  They  show  that  sixty-two  species  of  vascular 
plants  were  then  observed  on  Krakatao  and  the  two  neighbouring  islets,  no 
fewer  than  fifty  being  flowering  plants.  Of  the  latter,  the  seeds  of  7*54  per 
cent,  were  possibly  carried  by  birds,  32*07  per  cent,  were  probably  wind-borne,  and 
60*39  per  cent,  were  almost  certainly  cast  up  by  the  sea-waves.  Strangely  enough^ 
no  additional  species  of  fern  seems  to  have  established  itself  between  1886  and  1897. 
The  strand  belt  is  naturally  the  most  abundant  in  species,  and,  after  passing  this, 
dense  thickets  of  Phragmites,  Saccbarum  and  Gymnothrix  were  encountered, 
the  interior  and  higher  parts  being  less  covered  with  vegetation,  ferns  here  pre- 
ponderating. Apart  from  ferns,  the  species  most  probably  wind-bDrne  include 
eight  composites,  six  grasses,  and  four  orchids,  one  of  the  last-named  being  con- 
spicuous and  relatively  frequent  among  the  flowering  plants.  As  Mr.  Hemsley 
remarks,  it  is  an  interesting  question  how  far  these  facts  throw  light  on  the  origin 
of  the  vegetation  of  much  more  remote  islands,  Krakatao  being  only  20  miles 
distant  from  Java  and  Sumatra. 

AFBIOA. 

The  Anglo-Egyptian  Sudan  in  1902.— Lord  Cromer's  recently  issued 
report  for  1902,  on  Egypt  and  the  Sudan,  gives,  on  the  whole,  a  hopeful  view  of 
the  prospects  of  the  latter,  and  the  progress  made  towards  its  development  since 
the  overthrow  of  the  Dervishes.  On  his  last  (third)  visit  to  the  Sudan,  Lord 
Cromer  saw  reason  to  think,  not  only  that  the  country  had  b^un  to  move,  bnt 
that  it  was  moving  even  more  rapidly  than  could  have  been  expected.  The  prime 
requisite  is  the  outlay  of  capital  on  a  large  scale,  especially  for  the  improvement  of 
the  present  very  defective  means  of  communication ;  and,  though  it  is  not  easy  at 
first  sight  to  imacpne  from  whence  it  can  be  forthcoming,  the  hope  is  exiHressed 
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that  moDBj  in  (airly  Adeqaate  quantUiM  m&j  in  course  of  tima  be  provided  bjr 
the  EgypcioD  Exchequer,  without  adding  to  the  taxatiou  at  prcBoot  in  force,     Tbe 
6«t  object  to  which  such  capital  muat  bo  devoted  is  the  Suakim-Rerber  railway, 
which  IB  regarded  as  nbsoluUly  easeDtial  to  ths  well-beioi^  of  the  Sudan.     Further 
developments  may  be  afterwards  desirable,  especially  in  the  way  of  improving  the 
means  of  access  to  Kassala,  EI  Obeid,  and  the  Ghezireh,  or  country  betwesQ  the 
Blna  and  While  Kilea.    These  muat  take  the  precedence  of  any  scheme  for  a  rail- 
way to   Uganda,  the  necessity  or  practicability  of  which  has  yet  to  be  shown. 
Tfllegnipbic  commuuicatioQ  may  in  time  be  eitendsd  to  Gondokoro,*  ia  Uganda 
territory,  though  extension   in  other  directions  is  possibly  more  required.     River 
trkoapoTt  baa  already  been  considerably  developed  under  the  directioQ  Mr.  Bond,  s.h,, 
•leuiwn  Don  communioating  monthly  with  Q-undokoro  and  Meshra-er-Rak  (or 
Wau),  with  GoE  Abu  Guma  weekly,  and  with  ItoMires  forlniglitly,  so  Igng  as  tbe 
Hue  Nile  is  open  to  navigatioQ.    The  numbar  of  sailing  boats  south  of  Khartum 
is  iDcreasing,  and  a  few  steamers  and  Hteam-bargas  have  been  placed  ou  (he  Blue 
md  Wbite  Niles  by  an  English  oominny.     Goad  progress  has  l>een  made  with  the 
ttirraya  uuder  Colonel  Talbot's  direction,  and  Mr.  Brown  baa  sent  in  an  eihaustive 
report  on  the  Sudan  forests,  from  which  it  appears  that  stepa  ore  urgently  needed 
to   prevent  the  forest  fires  now  so  (irevalent.     The  proapocts  of  a  rubber  supply 
from  the  southern  provinces  are  good.    The  possibilities  of  cotton -growing  are  dealt 
with  in  a  separate  report,  but  the  construction  of  the  Berber  railway  must  precede 
an;  deSulte  measures  to  this  end.    Of  the  individual  reports  of  the  Mudirs  on  their 
(Mvoral  provinoes,  that  by  Colonel  8pnrkes  on  the  Bihr-el-Ghazal    gives  valuable 
infcM'malion   on   the   present  relationa  of  the  native  tribes,  etc.     Owing   lo  the 
conataot  raids  of  the  Dinkas  in  the  north  and  the  Niam-Nlams  in  the  south,  the 
smaller  tribes   have  been  broken  uj>,  and   their  country  is  now  an  uninhabited 
^rildemes*.     Those  living   with   the    Dinkas   (virtually   as   slaves)   are,  however, 
x~eassembliog  in  the  vicinity  of  the  Goveminent  posia,  and  ait  they  are  far  more 
vjaeful  members  of  society  ilian  the  Dinkas,  this  ia  an  advantage.    They  supply 
K3)oat  of  the  grain,  and  all  the  available  carriers,  labourers,  etc.    The  Dinkaa  have 
^Hooepted  the  Government  as  a  necessary  evil,  but  the  Niam-Nlams  are  well- 
wdiapoced  and  progresaive.     Colonel  Sparkes  thinks  tliat  if  they  could  be  induced  to 
~K)«oomfl  owners  of  Books  and  herds,  cannibalism  would  die  out  among  them.     The 
;^iimber  of  the  Dinkas  is  put  down  as  half  a  million   at  most,  and  that  of  the 
■  II mailer  tribes  at  liXI,O00  all  told.     Malarial  fever  is  very  prevalent,  and  Europeans 
^^re  eapecially  liable  to  the  black-water  type. 

A^coltore  in  Brltiah  Eait  Africa.— Mr.  A.  Whyte,  the  well-known  head 

^c=>f  the  Botanical  Department  in  the  Uganda  Protectorate,  was  lately  entrusted  with 

^^  miation  in  iho  coast-bnds  of  British  East  Africa,  with  a  view  tu  examining  and 

;^c— eporliag  on  their  agricultural  capabilities.     His  raport,  handed  in  in  January  last, 

-^baa  since  been  presented  to  Parliament,  and  includes  a  narrative  of  the  joumeye 

~^«-JDdertakea  in  pursuance  of  bis  commission,  and  a  summary  of  tlie  main  coaciusions 

^^l  which  he  has  arrived.     They  agree  in  the  main  with  those  put  forward  by  Mr. 

~^.  A,  Fitzgerald  in  his  work  on  the  East  African  ooasl-lands,  to  which  reference 

r^  t  mods  by  Mr.  Whyte  for  detailed  information  on  the  agricultural  eiperiments  ao 

*«  made.    Mr.  Whyte  regards  the  coast  of  East  Africa  between  the  Equator  and 

"^^  S.  as  compamble  in  many  ways  to  Ceylon,  and  thinks  that  this  atmlogy  may 

^bdp  to  a  conclusion  aa  to  the  agiicultural  capabilities  of  the  former.     The  coco-nut 

^Mlm  finds  aa  equally  congenial  home  on  the  coasts  of  both  countries,  and  in  view 

^3t  tbe  slight  probability  of  the  supply  exceeding  the  demand,  he  looks  forward  to 

*  Tbe  most  loutUern  budaneae  post,  Honj^nlla,  is  about  20  miles  from  dondokoro. 
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the  crMtion  on  the  East  African  coast  of  a  vast  forest  of  palms  as  producli»e  and 
lirofitable  aa  they  bava  proved  in  Geyloa.  Other  producte,  cultivated  in  conjunction, 
might  pay  the  expenses  of  weeding,  while,  by  means  of  a  cheap  central  tramway, 
the  produce  oonld  be  conveyed  to  the  various  bays,  riven,  and  It^oons  for  ihip- 
ment.  Rubber,  Mr.  Whyte  thinks,  will  rank  next  as  the  most  suiUbta  and 
profitable  product.  The  Landolpliia  Kiriii  is  very  generally  diatributad  in  the 
fjret.ts,  and  its  growth  could  be  increased  to  any  extent  by  cultivation;  while  the 
large  tracts  of  strong  black  soil  in  the  back-country  seem  most  suitable  for 
the  Central  American  Caiiiltoa,  and  the  flooded  tmeta  on  the  Sabaki,  Tana,  and  in 
Witu,  for  the  Para  rubber  {Hevta).  The  market  is  very  encouraging,  and  there  is 
no  prospect  of  the  supply  exceeding,  or  even  keeping  pvM  with,  the  demand. 
Lastly,  the  cultivation  of  indigo  is  an  industry  for  which  Mr,  Whyte  anUdpatea  a 
great  future  in  East  Africa. 

The  LOWBT  Babi  Vftlley.— Mr.  Stanley  P.  Hyatt,  contributiona  from  whom 
on  Eastern  Mashonaland  and  on  the  Sabi  river  as  a  waterway  have  already 
appeared  in  the  Juurvul,  sends  us  a  further  note  on  the  country  watered  by  the 
lower  Sabi,  which  t«lla  within  the  sphere  of  action  of  the  Mozambique  Company. 
The  junction  of  the  Lundi  and  Sabi  rivers,  on  the  Aoglo-Fortuguese  frontier, 
marks,  ho  says,  the  beginning  of  a  complete  change  in  the  nature  of  the  country, 
the  dry  and  stony  buah-vcldt  of  the  llhodeusn  side  giving  place  to  the  dense 
UTtea  forest  of  the  Portuguese  territory,  capable  of  producing  every  variety  of 
tropical  product.  The  lower  Sabi  Sows  through  a  comparatively  shallow  valley, 
the  general  characteristics  of  which  continue  almost  unchanged  throughout.  In 
the  neighbourhood  of  the  river  is  a  belt  of  Urge  mimosa  thorns,  alternating  with 
palm  Ecrub  or  Krasa-covered  vleis.  As  the  ground  rises  these  give  place  to  Mopani 
scrub,  and  this  again  to  a  veritable  forest,  containing  much  fine  timber,  and 
};raduAl1y  forming  an  almost  impenetrable  jungle  on  the  upper  slopes  of  the  valley. 
Some  of  the  tree;  reach  a  diameter  of  8  or  t)  feet,  and  a  clear  height  of  150  feet 
without  branches.  One  c\irlouB  tree  consists  of  a  large  number  of  small  trunks, 
which  in  the  course  of  time  merge  into  a.  single  stem.  Near  the  river  the  soil  is 
of  a  black,  muddy  nature,  extremely  fertile  and  easily  tilled.  This  gives  place  to 
red  sand,  and  ultimately,  in  the  creat  of  the  ridge,  to  rich  yellow  loam.  The  only 
rock  ii  grey  or  bright  red  sandstone,  but  this  is  of  rare  occurrence.  The  chief 
wealth  of  the  Sabi  valley  conaista  la  the  indiarubbsr  creeper,  which  is  indigenous 
on  the  north  bank,  whilst  an  the  south  it  only  requires  planting.  Cotton  ia  found 
wild  ihronghout  the  country.  So  fertile  does  the  land  appear  to  be  that  the 
BiitlTH  raise  crop  after  crop  without  impoverishing  the  ground,  the  principal 
pain  eolllvated  being  the  mpundi,  or  white  Kaffir  corn,  though  much  arrowroot 
k  |ni«n>  ^"^  ^^  castor-oil  plant  Sourishes  everywhere.  The  bulk  of  the  natives 
if  tht  Mblwgwi  stock,  though  the  chiefs  are  invariably  of  true  Shangaan 
The  niiTi   h;i\i'  moatly  been   to  work  at  Johannesburg  at 

r  lives,  .ind.  Uiui;  poor  in  cattle,  now  pay  for  their  wives  in 

(  Incentive  tu  eiich  •.[iiployment.     They  are  extremely  industrious, 
.  >^^  courtesy  to  the  white  ruan  farms  a  refreehing  contrast  to  the  insolence 
aiMdtt  d(  the  Datives  oC  the  Bridsh  colonies,    liatween  the  Sabi  valley  and 
tbt  Omm^  i«  *  "mailer  valley  druned  by  a  large  sand-river,  said  to  lose 
t  Mildjr  pUn  some  &0  ntiles  from  the  coast.    Its  only  inhabitaDtB  are 
I  ..'■n  ol  the  luweiit  type,  who  appear  to  carry  on  a  relcDtlesB  war  with 

ilii  ■       Tha  Mhloogwi  and  Shangaaoa  are  all  armed  with  the  long  bow 

jf^fl,  -fl™»».  ifaa  bow  bebg  frequently  7  feet  in  length,  but  so  stiff  that 

llig  pK  '"nerally  ipeaking,  the  Sabi  valley  ie  not  rich  in  game,  the 

Snt  rigli  '  '""  '"oat.    Elephants  are  plentiful  south  of  the 
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river,  and  the  Hjali  antelope  is  coaslantlf  h«ard  broekiag  through  the  jungle, 
though  telilom  seen,  Tbcro  are  aomo  buGalo,  aod  conscquentty  euiDe  amount  of 
tsetse  fly,  (hough  Ihia  is  disappearing. 

Tli«  Chevalier  Expedition  to  tlie  Sourcei  of  the  Shari.  -The  Paris 

Geographical  Society  has  received  a  commuDicatioD  from  M.  Chevalier,  dated 
Sdelle,  ttecemher  25,  1903,  which  gives  some  acconnt  of  the  results  of  the  ei]jedi- 
tioD.  and  ia  printed  in  the  May  number  of  Zii  QiographU,  together  with  a  some- 
what later  letter  to  Dr.  Hamy  sent  for  com  munioa lion  to  the  AcademU  dis 
Jiiaeriptions  it  Belles  Lsltres,  which  contributed  to  the  funds  of  the  expedition. 
The  expedition  has  added  much  to  our  knowledge  of  the  country  of  Dar  Banda, 
IQ  tho  more  restricted  aense  of  the  term  as  applied  to  the  country  traverted  by  the 
beadstreams  of  the  Shari,  which  has  lung  been  a  raiding-grouod  of  the  Arabs  from 
the  north.  The  eastern  port  of  this  rogioa  forms  the  statu  of  the  Sultan  Uohammed 
cB  Sonsai  ben  Abaeber,  with  an  area  of  some  50,000  square  kilometres,  and  iti 
capital  at  Xdelle,  in  8°  25'  5"  N.  The  country  ttaversed  by  the  expedition  ia  an 
iinmeiise  plateau  compoaed  of  ferruginous  sandstauea  aud  conglomerates,  with  it 
general  sititude  of  from  1500  to  2000  feet,  from  the  surface  of  wliich  rooky  masses, 
ICDown  as  kagas  \a  the  Banda  tongue,  riae  here  and  there  to  an  additional  height 
of  160  to  3W  feet.  They  are  geoerally  destitute  of  arborescent  vegetation,  and  are 
compoMd  of  sandstones  (cither  horizontal  or  Inclined),  or  more  fre<iuanlly  of  granitic 
boeses.  They  have  aupplied  points  of  refuge  from  the  Arabs  for  the  pagan  Id- 
habitants,  though  some  that  were  formerly  inhabileil  are  now  abandoned.  The 
Talleya  of  the  maiQ  streams,  and  large  areas  besides,  are  entirely  dealituto  d' 
inhabitants.  The  country  is  badly  supplied  with  water.  The  raost  important 
straam  crossed — the  Kukuru^waa  20  yards  wide  and  i  feet  deep  on  December  li  ; 
tbe  Bamingi  was  rather  smaller,  and  tho  Bangoran  quite  a  small  stream,  while 
their  tributaricB  are  at  this  time  either  dry  or  reduced  to  nn  insignificant  thread 
of  water.  Vcgetitba  is  naturally  scanty,  a  '  ' 
include  tbe  Amioiieiasiia  leiocarpus,  "Kirite' 
arc  all  characlerialic  of  the  Western  Sudan, 
deleb  palm  (BonmHs)  seem  entirely  absent. 
eharacierizB  the  more  northern  regions,  are 
vegetation  of  the  more  southern  streams  is 
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fw),  "Nolo"  {Farkia),  etc., 
usly  enough,  the  baobab  and 
he  nrboreacent  Amei'is,  which 
lady  frequent,  aud  the  gallery 
t  to  be  seen.  M.  Chevalier  has  visiled, 
bonie  30  miles  lo  the  south-east  of  Ndelle,  tbe  apparent  meeting-point  of  the  thrto 
great  basins  of  tbe  Sbarj,  Congo,  and  Nile.  The  Bakaka  atream,  which  flowed 
hence  towards  Datfur,  falls  Into  tbe  Wadi  Eaboaaa,  but  it  is  aomewbat  uncertain 
whether  this  is  connected  at  high  water  with  the  Bahr-el-Arab,  and  so  with  the 
Nile,  or  whether  it  forms  a  closed  basin.  Near  the  source  of  tbe  Bakaka  is  the  t^Uo 
of  Mbelle,  an  old  Krej  city  now  in  ruins  situated  on  the  caravan  route  between 
Dar  Sila  (VVailai)  and  the  Ubangi  sultanates.  The  streams  io  this  locality  are 
bordered  with  rich  gallery  forests  some  100  yards  wide,  in  which  a  wild  coffee 
ihrub  producing  a  berry  of  excellent  flavour  was  fouod.  M.  Chevalier  suggests 
that  it  may  have  been  from  this  region  that  coScs  wa^  flrat  imported  into  Europe. 
ibtelligeoce  waa  obtained  of  a  large  lake  on  the  borders  of  Daifur,  called  Mamuro 
by  the  Arabs  (probably  representing  tho  Wed  Mamum  of  Potsgos),  which  M. 
Clievaliarhopei  to  visit.  Three  pagan  tribes^the  Karas.Oulla  Homer,  and  Fongoro 
— dwell  on  its  banks,  but  the  Arabs  pasture  tbeir  docks  there  in  the  dry  season. 
Another  new  lake  is  also  reported  to  tbe  west  of  Lake  Iro.  M.  Chevalier  says 
that  the  B*nda  people  had  its  origin  on  tbe  plateau  at  the  junction  of  the  three 
gnat  nver-buins,  in  the  escarpments  of  which  are  caverns,  which  in  the  slave- 
hunting  days  served  as  refuges  to  the  Bandas,  thou^'h  their  inbabitauts  are  now 
exterminated. 


^6  THE  MONTHLY  BIOORD. 

The  French  on  the  Lower  Niger.— In  acoordAooe  with  the  conTention  of 

1898,  the  British  Gbyemment  has  leased  to  the  French  two  enclaves  on  the  Niger, 
one  at  the  mouth  of  the  Forcados  river,  which  will  be  named  Toutee,  and  the 
other  at  the  foot  of  the  Bussa  rapid?,  which  will  be  called  the  endaye  d'Arenberg. 
The  Bussa  rapids  extend  over  a  distance  of  about  60  miles,  those  of  Uru,  Patassi, 
and  Garafiri  being  the  most  difficult.  The  flotilla  of  the  lower  Niger,  under  the 
supervision  of  Captain  Lenfant,  has  navigated  the  rapids  in  all  seasons  except  at 
the  height  of  the  dry  season,  and  as  the  most  practicable  channels  have  been  dis- 
covered, the  task  has  become  less  difficult.  The  cost  of  carriage  to  Sorbo  Haussa 
has  been  reduced  to  about  £28  per  ton,  whereas  by  the  route  Dakar — Eaye^ — 
Timbuktu  it  is  more  than  double.  Captain  Lenfant  believes  that  the  Benue 
may  be  advantageously  used  as  a  route  to  the  Shari.  The  Mayo-Kebi,  affluent 
of  the  Benue,  flows  from  the  lacustrine  depression  of  Tombnri,  separated  from 
the  Shari  by  marshes  some  15  miles  in  extent,  which  are  flooded  in  the  rainy 
season.  The  cost  of  transport  by  this  route  to  Lake  Chad  would,  according  to 
Captain  Lenfant,  not  exceed  £19  per  ton,  and  the  time  of  transit  would  be  reduced 
by  two  months.  Sketch-maps  of  the  rapids  are  published  in  La  O^ographte^ 
No.  1, 1903. 

The    LoangO-Cabinda   Frontier. — The  frontier  between   the    Portuguese 
province  of  Cabinda  and  the  French  Congo  was  delimited  in  1901.    On  the  whole, 
the  line  follows  pretty  closely  the  watershed  between  the  rivers  Chiloango  and 
Lo^me  from   Massab^,  but   certain   sections    are  determined    by   parallels  and 
meridians.     Thus  from  the  watershed  to  the  confluence  of  the  rivers  Bilisi  aod 
Luali,  the  boundary  follows  the  parallel  of  4?  34'  24"*o  S.,  and  then  passes  along 
the  latter  river  to  its  source,  so  as  to  leave  the  fertile  district  of  Chimp^^e  in 
French  territory.    In  exchange  France  cedes  to  Portugal  the  region  between 
the  meridian  of  lO""  30'  (12°  50'  15"  £.of  Greenwich)  and  the  crest  of  the  elevations 
that  bound  Mayombe.    The  extreme  eastern  point  is  at  the  village  of  M'Bamba,  on 
the  Chiloango,  in  lat.  4°  38'  S.  and  10°  40'  E.  long.  (13°  0'  15"  from  Greenwich). 
The  region  traversed  by  the  commission  may  be  divided  into  6ve  zones.     Near 
the  coast  the  country  is  flat,  and  the  Loeme  winds  sluggishly  amidst  papyrus. 
The  soil  is  sand  and  clay,  and  the  vegetation  consists  of  tall  grass  and  woods  in  the 
hollows.    The  next  zone  is  more  diversified,  the  vegetation  is  of  higher  growth, 
and  the  population  denser.     Then  in  Mayome  is  a  zone  of  forest  and  hilly  country 
where  the  rivers  flow  over  bars  of  schists  and  granite ;  the  vegetable  earth  b  of 
small  depth,  but  the  vegetation  is  abundant,  and  the  natives  are  strong  and 
healthy.    In  the  third  zone  are  clay-slates  and  schists  of  several  kinds,  and  here 
the  forest  attains  its  greatest  luxuriance.    Quartzites,  quartose  sandstones,  and 
laterite  from  the  land  of  the  fourth  zone ;  the  forest  is  less  dense,  grass  only  grow- 
ing on  the  laterite.    East  of  the  Franco-Portuguese  frontier  is  the  plain  of  the 
YangalaF,  extending  from  the  Chiloanga  to  the  Kwilu,  which  seems  to  be  the 
ancient  bed  of  a  large  river.    The  surface  is  covered  with  laterite,  and  in  the  rainy 
aeaaon  the  whole  country  is  inundated.    Beyond  the  plain  the  land  rises  again, 
and  a  region  of  sand  and  limestone  stretches  to  the  copper  district  of  Minduli. 
Fonnerly  the  ore  was  extracted  by  the  natives,  but  is  apparently  neglected  at 
))retent.— £<i  Ot\Hft>t}^iey  Na  1,  1903. 

ICadagasoar  in  1901.— M.  Grandidier  publishes  in  La  Geographies  No.  1, 
\S^\  a  summary  of  General  Gallieni's  report.  The  commerce  of  the  island  in 
liX)l  was  of  Uie  value  of  55  million  francs  (£2,200,000)  as  against  51  million 
(,£2,040.000)  in  1900.  Of  this  sum  £I,9t>0,000  represents  trade  with  France  and 
h«»r  colonies.  The  value  of  tlie  importa  was  £1,840,000,  and  of  the  exports  only 
£300,000.    The  most  im|>ortaut  import  is  cotton  goods,  which  in  1901  were  of 
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the  yalue  of  £480,000,  or  S60.nOO  more  than  in  ibe  preceding  year.  The  sale  of 
cotton  goods  is  generally  regarded  as  a  criterion  of  tha  prosj^erlty  <t(  the  aatires. 
Lftrge  etccks  may,  indeed,  bave  been  accumulated  in  the  year  in  question  with  a 
Tietr  to  a  demand  in  the  future,  but,  at  any  rate,  the  lojal  merchants  must  bave 
futh  in  tho  pfogreaa  of  tha  island.  Rice  occupies  the  atcand  (ilnee  among  the 
impart!,  though  Hadagaecar  ousht  to  be  an  exporting  country.  The  scarcity  of  roads 
to  carry  off  the  surplus  cropa  discourages  this  euliivatioD,  and  in  lliOl  locusts 
caused  enormous  loss.  Progress,  howevar,  has  been  made  since  1896,  and  it  is 
hoped  that  Hndagaaear  will  soon  yield  enough  rice  for  the  local  demand.  The 
exports  in  ISIOl  showed  a  dimiuution  of  ihe  value  of  fully  £00,000.  Tlie  chief 
artictea  are  gold,  rnphia  fibre,  and  cattle.  The  value  of  the  gold  exported  vim  teaa 
by  £12,000,  and  that  of  raphia  by  £3400,  owing  to  the  fall  in  the  price,  for  the 
quAOtity  exported  waa  larger.  There  w.^s  a  lively  demand  for  cattle  in  Ruunion, 
Uauritius,  and,  above  all,  Sjuth  Africa,  but  the  native  graziers  asked  such  ex- 
travagant prices  that  the  result  waa  a  diaiinution  of  £13,TuO  in  the  value  of  the 
cattle  exported.  Shipping  has  much  increased,  and  inland  transport  has  made 
good  progreas.  Native  cultivation  has  been  extended,  and  the  number  of  cattle 
has  risen,  so  that  there  are  now  at  least  1,000,000  head  in  Madagascar.  The 
tnining  industry  has  remained  Hlationary.  In  1901  provisional  titles  were  granted 
to  emigrants  for  369  concessions,  bringing  the  number  aiooe  18!lo  up  to  1GT4, 
which  cover  an  area  of  33,'>,112  acres.  There  are,  heaides  these,  thirty-seven 
conceesions  of  more  than  10,000  hectares  (24,710  acres)  each. 

AKEBIOA. 
Tbe  Sflward  Fenimiila,  Alaska.— In  consequence  of  the  discovery  of  gold 
in  the  Kome  district,  and  the  rajiid  development  of  miniag,  the  United  States 
Geological  Survey  sent  out  a  patty  in  I90O  under  Mr.  Alfred  E.  Brooks  toesamina 
(he  Bouthern  part  of  Ibe  peninsula.  The  IGlst  and  108th  meridians  bound  the 
peninsula  approximately  on  the  east  and  west,  while  Cape  Dirby,  the  moxt  southern 
point,  lies  a  little  south  of  C,  t°  30',  and  Cape  Espeuberg  on  the  north  is  just  within 
the  arctic  circle.  The  area  of  the  peninsula  is  about  5n,(X)0  square  miles.  Its 
western  shore  is  skirted  by  a  low  plain  with  lagoons  and  sand-pit',  while  in  the 
«ulem  half  the  coast  is  bold  and  rocky.  The  interior  ia  occupied  by  uplanda  800 
to  ZGOO  feet  in  height,  surmounted  by  isolated  peaks  and  knoba  which  rise  1500  to 
2000  feat  higher.  In  the  suuthero  half  of  the  peninsula  is  a  fairly  well-defined 
range  divided  into  three  groups^the  Eigliiaik.BendelebeD.  aud  Darby  muuntalna. 
The  first  run  about  40  miles  from  near  Cape  Woolley  to  the  flat  valley  of  the 
Knugamepa  river;  they  are  rugged,  and  culminate  ic  Mouot  Osbom  at  a  height 
of  4700  feet.  The  Bendelebea  mountains  extend  for  50  miles  between  the  Kruzga- 
mepa  sad  the  Kuzitrin,  are  leas  rugged,  and  take  their  name  from  the  highest  peak, 
shout  3500  feet.  The  Darby  mountains,  40  miles  long,  run  northwards  from  Cape 
Darby,  and  have  rounded  summits  not  more  than  -000  feet  high.  'Ihe  York 
mountains,  which  run  northwards  from  the  cape  of  the  same  name,  have  been  little 
explored  [  they  are  rugged  like  the  Kigluaik,  and  contain  peaks  rising  to  2500  feet. 
The  most  striking  features  of  the  topography  are  the  broad  flat-bottomed  valleys, 
Bach  as  the  basins  of  the  upper  Fiah  river,  the  up)ier  Ku/itrin.  and  the  lowland 
through  which  Hjw  the  Kruzgamepa  and  upper  Niukluk.  Mr.  W.  C.Mendenhall, 
who  ascended  the  west  fork  of  Koyiik  river  to  a  distance  of  130  miles  from  the 
coast,  reports  that  the  hills  north  of  the  upj«r  Koyuk  are  not  more  than  1200  or 
1300  feet  high.  The  first  rapids  met  with  were  113^  miles  up  the  river.  The 
oldest  rocks  of  the  peninsula  are  highly  crystalline  limeatoues  and  schists,  tirat 
DOlioed   in    the   Kigluaik  mountaics,  among  which  granite  and  gneiasoid  rocks 
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occur  abundantly.  The  type  rook  of  the  Kuzitrin  series  is  a  graphitic  quartz- 
Bcbist ;  the  beds  are,  perhaps,  2000  to  3000  feet  thick.  The  Nome  series  is  made 
up  of  limestone,  graphitic  mica  and  calcareous  fchists,  and  at  one  locality  show  a 
minimum  thickness  of  5000  to  6000  feet.  If  certain  fossils  discovered  north  of 
Port  Clarence  belong  to  the  Nome  series,  its  lower  beds  are  of  Lower  Ordovician 
age,  while  the  other  two  series  may  be  Cambrian  or  pre-Cambrian.  On  the  Fish 
river  beds,  probably  of  the  Nome  Eerles,  contained  Mesozoic  fossils.  Greenstone  is 
widely  distributed.  Gold  has  been  found  along  the  coast  near  Nome,  and  at  several 
points  on  the  rivers  inland.  The  output  of  placer  gold  for  the  year  1900  has  been 
estimated  at  £984,690. 

The  Anitriail  Expedition  to  BrasiL— A  preliminary  report  has  been 
received  from  the  leader  of  the  second  expedition  sent  out  to  Brazil  by  the  Royal 
Academy  of  Sciences  of  Yienns.  After  landing  at  Pernambuco,  two  excursions 
were  made  by  rail  to  the  neighbourhood  of  Berberibe  and  Pas  d'Alho,  which  gave 
a  foretaste  of  the  enormous  wealth  of  bird-life  in  those  tropical  regionp.  A  similar 
impression  was  made  by  excursions  round  Bahia,  to  Cabula,  Rio  Vermelho,  the 
neighbourhood  of  Barra  near  the  Bahia  lighthouse,  and  even  on  the  outermost  slopes, 
covered  with  vegetation,  between  the  east  of  the  town  and  the  sea.  Here  was 
first  seen  the  Wistiti  {Uapale  Jacchus),  which  is  peculiar  to  Bahia  and  Pernam« 
buco.  On  the  journey  to  the  Rio  Sao  Francisco  extensive  ornithological  collections 
were  made ;  a  week  was  spent  at  Joazeiro,  on  the  right  bank  of  the  great  river. 
An  imposing  representative  of  the  bird  world  here  is  the  Nandu,  or  Ema  (^Rhea 
macrorhyncha).  The  characteristic  mammals  of  this  region  are  the  armadillo 
{Dasypus\  pouched  rat,  and  anteater.  Fish  are  abundant  in  the  river^  but  there 
are  not  many  species.  The  Pira  (Conarhynchus  conirastris),  with  a  long  curved 
tube-shaped  snout,  and  Pacri  (3/^/e/es),  with  a  shark's  mouth,  are  remarkable, 
being  of  larger  size  than  most  of  the  others.  Hofrath  Steindachner  expects  a 
particularly  rich  yield  of  fishes  characteristic  of  the  region  from  the  stay  at  Barra, 
where  the  Rio  Grande  flows  into  the  Sao  Francisco.  Lacertilians  are  represented  in 
the  neighbourhood  of  Joazeiro  by  eight  or  nine  species,  including  a  very  delicate 
dark- striped  Scincoid  with  a  blood- red  tail.  Most  of  the  small  variegated  or  dark- 
coloured  snakes  of  this  region  are  said  to  Ve  poisonou«.  The  Ema  mentioned 
above  is  greatly  valued  as  a  destroyer  of  snakes,  and  is  kept  on  the  haciendas.  The 
kites  do  their  utmost  in  destroying  animal  **  undesirables,**  and  enjoy  the  greatest 
favour  all  over  the  country.  The  whole  binl-Ufe  of  the  Joazeiro  district  resembles 
that  of  the  Amazon  region  more  closely  then  that  of  southern  BraziL  In  the 
middle  of  March  the  desolate  solitudes  of  the  bush  were  explored,  starting  from  the 
railway  at  Camahyba,  and  a  nearly  complete  collection  of  the  birds,  consisting  of 
some  fifty  specimens  was  made.  The  most  characteristic  representatives  are  five 
species  of  pii^eons  and  two  of  i>arrots. 

Expedition  to  the  Central  Andes  of  Bolivia.— Prof.  Steinmann,  of  Frei- 

buzg,  and  two  of  his  follow-geologists  of  the  same  University  (Baron  Bistram  and 
l>r.  H.  Hoek),  will  start  in  August  for  Buenos  Ay  res,  en  route  for  the  Bolivian 
Anders  which  will  be  reached  v»ii  Jujuy,  Tarij;\,  Sucre,  and  Cochabamba.  After 
a  prolonged  stay  in  the  mountidns  the  travellers  will  probably  work  their  way  to 
Anto£agasta  rm  La  Pai.  The  outfit  is  of  the  most  modern  description,  and  Dr. 
Hc«k  is  one  of  the  most  callable  Qermau  mountaineers. 

poLan  nmoHs. 

Aretie  Szpeditiont.— Captain  Roald  Amundsen,  whose  pn>jected  expedition 
lo  the  northern  magnetic  pi^le  has  been  fully  described  in  the  JournaJ^  sailed  from 
Chrisslania  on  »lune  lOv    He  ho|>es,  if  jiossible,  to  return  through  Bering  Strait^ 
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thus  once  more  accomplishing  the  not tU- we bI  passage.  The  Ziegler  exptditiun  of 
the  preaent  year,  uiid«r  the  leodarahip  of  Mr.  A.  Fiala,  made  il  Goal  start  froui 
TroniBoe  on  June  27,  intendiog,  however,  to  call  at  Archangel  before  reaching 
Fraoa  Josef  Lmd. 

The  Oerman  Antarctic  Expedition:  Return  of  the  "Qanis."— Telegraphic 
information  was  received  oo  Juae  'J  Chat  the  O'iuts,  with  all  wuU  on  board,  had 
anived  at  Durban  m  roist.:  for  Cape  Town.  From  the  aoanty  details  yet  made 
public,  it  appeara  that  the  expedition  has  been  a  sacceasful  one,  the  Oawss  having 
behaved  aplendidty,  tliough  the  hijtheat  latitude  reached  by  the  ship  was  Gtl°  2'  H., 
or  just  ouI«ide  the  antarctic  airclit,  where  winter  quarters  were  establiahed 
off  a  newly  discovered  land  iri  80°  IS'  E.  long.  The  ship  waa  frozen  ia  in  ice 
80  feet  thick,  while  the  anow  was  30  to  40  feet  In  depth.  Sledge-Journeya  appear 
to  have  been  made  during  the  atay  at  the  winter  quarlera,  and  many  members  of 
the  esppdilion  are  said  Co  have  suffered  from  froaC-bile  and  snonr-blindnesf.  FurCher 
details,  which  wdl  be  awaiteil  with  much  intereat,  should  he  available  before  long, 
as  Ifao  leader,  Dr.  von  DrygaUki,  forwarded  his  report  i in nied lately  on  arrival 
at  Durban,  .\mong  the  geographical  reaults  of  the  exi>ediCioa  is  the  diecovery 
of  Cfae  Don-eiUtence  of  TcrminaCioD  island,  Che  site  of  which  waa  passed  over  by  the 
espeditioo,  while  no  trace  of  land  waa  seen  in  the  neighbourhood . 

Hordenikiold  Belief  Ezpeditioai. — As  already  announced,  an  expedition 
is  being  organized  in  Sweden  for  the  relief  of  Dr.  0.  Nordenski!ild,  who  has  been 
tinable  to  return  north  during  the  past  season  in  accordance  with  bis  original  plan. 
The  sum  cf  200,000  kronor,  voted  by  the  Swedish  parliament,  has  been  aupple- 
mented  by  contributions  fiom  private  individuals  to  the  extent  of  50,000  kronor, 
And  the  Norw^ian  steamer  Frithjnf  bas  hceu  hired  for  Che  purpo^s  of  Che  expedi- 
tion, which  will  sCarb  from  Btochholm  about  AugusC  l.'i.  Ita  leader  is  CapCain  0. 
Gylden.of  Che  Boyal  Swedish  Navy,  son  of  the  late  well-known  astronomer,  and 
captain  of  the  Antnictic  duiing  cLe  voyage  to  Spitsbergen  in  lUOl,  in  connection 
with  the  operatioos  for  the  measurement  of  a  degree.  Some  anxiety  is  naturally 
^elt  for  Dr.  Nordcnskiijid  and  his  party,  but  it  U  hoped  that  the  supplies  taken  out, 
which  would  he  barely  aufhcieaC  for  a  second  winter,  may  be  supplemented  hy  the 
Iresh  meat  afforded  by  seals  and  peiiguius.  AC  the  insCaoce  of  Ut.  Moreno,  the 
.Argentine  Oovemment  bas  also  decided  on  thedespucchof  a  relief  ex^iedicion,  should 
no  news  of  the  explorers  he  received  before  Che  next  spring  of  the  soutlicrn 
hemisphere. 

XATHZKATICAL  AND  P&TBICAL  SXODBAPHT. 
Prof  Agasiiz  on  Barrier  Eeeft  and  Atoll*-— In  a  communication  to  the 
Eoyal  Society,  read  in  Marah  last,  and  primed  iu  vol.  Ixxi.  of  the  I'roccediiKjs  of 
That  body.  Prof.  A.  Agaaaiz  sums  up  the  results  of  his  twenty-fivo  years'  observa- 
tkms  on  oora]  formations  in  the  Atlantic,  Pacific,  aod  Indian  ooeaiis.  Ue  has 
«nade  no  attempt  to  establish  any  general  theory,  but  has  conlined  himaeif  to 
a  deicripCioa  of  the  diiTerent  types  of  reefs  aud  of  the  causes  lo  which  they  probably 
owe  their  formation.  The  barrier  reefs  of  Fiji,  Hawaii,  and  the  West  lodieB  are 
•bond  to  usually  Hank  volcanic  islands,  and  Co  be  underlaid  by  volcanic  rocks. 
Thoie  of  New  Caledonia,  Australia,  Florida,  Honduras,  and  the  Ilahamas  are 
underlaid  by  outliers  of  the  adjoining  land  masses,  which  crop  out  as  islands 
«)Q  their  very  margins.  In  the  CJse  of  some  barrier  reefs,  in  the  Society  Islands 
wid  elsewhere,  wide  and  deep  lagoons  have  been  formed  by  erosion,  from  a  broad 
flinging  reef  Qat,  while  encircling  reefs  hold  to  their  central  island  or  inlands  the 
name  relation  which  a  barrier  leef  holds  to  the  adjoining  land  mass.  Denudation 
Bad  submarine  erosion  fully  account  for  the  formation  of  platforms,  upon  which 
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the  Tarious  orgmnisms  may  build  either  bjurier  or  eDcircling  reeft  or  eren  atolls. 
Another  type  is  fonned  by  the  reef-fiats  and  outer  reefs  flanking  elevated  ialands — 
either  wholly  composed  of  limestone  or  in  part  volcanic — ^in  the  Paumotus,  Fiji, 
and  elsewhere.    They  partake  of  the  nature  both  of  barrier  and  fringing  reefik     A 
passage  may  be  traced  from  such  elevated  islands,  like  Nine,  through  various  forms 
to  that  of  atolls  in  which  only  a  small  islet  or  larger  island  of  the  limestone  or 
volcanic  rock  remains.    Sometimes  the  underlying  base  of  the  atoll  is  not  known, 
and  some  atolls  are  mere  shallow  sinks  formed  by  sandbanks.    Throughout  the 
Pacific,  the  Indian  ocean,  and  the  West  Indies  positive  evidence  exists,  in  the 
form  of  bosses,  pinnacles,  and  undermined  masses  of  modem  or  Tertiary  limestone, 
of  a  moderate,  recent  elevation  of  the  reefs.     Signs  of  the  solvent  action  of  the  sea 
are  also  to  be  seen  everywhere,  while  atmospheric  denudation  has  played  an 
important  part  iu  reducing  elevated  limestone  islands  to  the  level  of  the  sea. 
Goeed  atolls  can  hardly  be  sud  to  exist  (there  being  always  some  means  by  which 
the  lagoon  is  fed  by  the  sea),  and  the  land  area  of  an  atoll  is  relatively  small  com- 
pared to  that  of  the  half-submerged  reef-fiats.    The  Maldive  archipelago  sappUes 
overwhelming  testimony  that  atolls  may  rise  from  a  plateau  of  suitable  depth, 
however  it  may  have  been  formed,  and  whatever  its  geological  structure.    The 
great  coral-reef  regions  are  within  the  limits  of  the  trades  and  monsoons,  and  are 
areas  of  elevation,  with  the  exception  of  the  Ellice  and  Marshall,  and  some  of  the 
Line  islands.    In  the  regions  examined,  the  modem  reef-rock  is  of  very  moderate 
thickness,  within  the  limits  of  depth  at  which  reef-builders  b^in  to  grow,  and 
within  which  the  land  rims  of  atolls  or  barrier  reefs  are  affected  by  mechanical 
causes.    The  Marquesas,  Galapagos,  and  a  few  other  islands,  though  within  the 
limits  of  the  coral  areas,  have  no  reefs,  owing  to  the  steepness  of  their  shores,  and  to 
the  absence  or  crumbling   nature  of  their  submarine  platforms.    Lastly,  it  is 
pointed  out  that  corals  grow  sparingly  in  lagoons  where  coralline  algee  grow  most 
luxuriantly,  and  that  nuUipores  and  corallines  form  an  important  part  of  the 
reef-building  material. 

Ic6  in  Siyars. — ObservatloDS  of  the  number  of  days  on  which  ice  has  been 
present  in  the  river  Hahle  at  Duderstadt  (South  Hanover)  have  been  kept  almost 
continuously  since  1893  by  Herr  L.  Koch,  who  gives  a  summary  of  the  general  results 
of  the  observations  in  the  Deutiche  Eundschau  fiir  Qeographie  (voL  25,  part  6). 
The  writer  remarks  that  the  temperature  of  the  water  has  a  much  greater  infiuence 
on  the  duration  of  an  ice-covering  of  rivers  than  that  of  the  air,  and  that  December 
on  this  account  has  on  the  average  fewer  days  on  which  the  streams  are  ice-bound 
than  either  January  or  February,  as,  however  low  the  air-temperature  may  fall  in 
the  early  part  of  the  winter,  the  water  still  retains  some  amount  of  warmth.  In 
February  the  cooliug  of  the  water  is  counteracted  to  some  extent  by  the  rising 
temperature  of  the  air,  so  that  the  number  of  days  then  shows  some  diminution. 
Thus  during  the  period  of  observation  the  number  of  days  on  which  the  river  was 
entirely  ice-bound  averaged,  for  the  three  months  respectively,  1*3,  3*1,  and  2*6. 
The  ccoiditions  seem,  however,  equally  favourable  to  the  formation  of  loose  ice  in 
Febmary,  which  shows  a  fractionally  higher  average  number  of  days  with  such 
ice  than  even  January,  the  figures  being  2*6,  4*8,  and  4*9  for  the  three  winter 
months.  The  average  total  number  of  days  with  ice  during  the  winter  was  21 
(the  extremes  being  35  and  4),  but  on  seven  only,  on  an  average,  was  the  river 
entirely  ice-bound.  Last  winter  was  an  abnormal  one  in  the  extent  of  the  ice- 
formation  in  the  early  ]>art  of  the  winter,  the  figures  for  December  alone  surpassing 
the  average  for  the  whole  winter. 

Alpine  Olaeien  in  their  Kelation  to  Riyeri.— In  the  EioUta  G^ogr.  Ital,, 

No  3,  1903,  Prof.  Marinelli  gives  a  summiry  of  the  researches  of  the  engineer 
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^gnor  FaDtoli  oonceming  the  oontribation  of  (glaciers  to  the  river  disoharge.    He 

has  measured  the  areas  of  the  glaciers  in  the  Verbano  (Maggiore)  and  Lario  (Como) 

basins.    In  the  latter  the  glaciers  occupy  an  area  of  nearly  67  square  miles,  or 

about  3'8  per  cent,  of  the  whole  basin  (1795  square  miles),  while  in  the  Verbano 

they  corer  42  square  miles,  or  about  1'8  per  cent,  of  the  basin  (2394  square  miles). 

These  data  are  drawn  from  the  last  Italian  and  Swiss  surveys,  and  refer  to  about 

the  year  1855,  when  the  extent  of  the  glaciers  was  a  minimum.    Measures  from 

maps  of  the  middle  of  last  century  give  an  area  in  the  Verbano  basin  of  nearly  49 

aquare  miles,  or  16  per  cent,  larger.     From  a  careful  examination  it  has  been  found 

that  during  the  warmest  days  of  the  year  two-thirds  of  a  cubic  metre  per  second  are 

removed  from  each  square  kilometre  of  the  glaciated  area,  which  correspond  to  a 

thickness  of  5-6  centimetres  (2-2*4  inches)  in  the  day,  while  the  drainage  from 

^e  parts  of  the  basin  not  covered  with  ice  amounts  to  only  10  litres  per  kilometre, 

w  only  a  sixty-seventh  of  the  above.  Consequently,  daring  the  dry  summer  season 

the  glaciers  of  the  Verbano,  with  their  area  of  42  square  miles,  contribute  more  than 

^f  the  total  drainage  of  the  basio,  and  in  the  Lario  basin  more  than  two-thirds. 

^  rise  of  one  degree  (C.)  of  temperature  at  this  season  removes  from  the  glaciated 

surface  an  additional  thickness  of  0'45  centimetre  (0*18  inch)  per  day,  whereas 

in  the  basin  of  the  Rhone  the  increase  is  only  0*24  centimetre  (0*09  inch).    The 

^planation  of  this  difference  may  be  found  in  the  fact  that  in  the  latter  basin  60 

per  cent,  of  the  glaciers  lie  above  3000  metres  (9800  feet),  whereas  in  the  Verbano 

^Iq  the  percentage  is  22*5,  and  in  the  Lario  38*5.    Observations  are  wanting  to 

<ietermine  the  action  of  heat  at  different  hours  of  the  day.     Signor  Fantoli  has  also 

studied  the  effect  of  condensation  of  vapour  from  the  air  in  contact  with  the 

Sl^ciers.    In  the  Lario  basin  he  calculates  that  in  August  the  vapour  condensed 

amounts  to  about  2*5  litres  per  second  and  per  kilometre.     And,  again,  the  latent 

heat  thus  set  free  produces  a  fusion  of  ice  which  he  calculates  at  195  litres  per 

wcond  and  par  kilometre.     The  total  fusion  from  this  source  is,  then,  22  litres 

(12-6  gallons  per  square  mile),  while  the  total  discharge  of  the  glaciers  is  46*8 

litres  (26-7  gallons). 
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Thomas  Oodolphin  Booper. 

^^  ^  with  great  regret  that  we  have  to  record  the  death  of  Mr.  T.  G.  Rooper,  ica., 

^^  of  His  Majesty's  inspectors  of  schools.     Mr.  Rooper  was  warmly  interested  in 

^und  educational  methods,  and  possessed  in  the  highest  degree  the  power 

commiuucating  his  enthusiasm  to  others.    His  loss  in  the  educational  world  can 

^^ly  be  overestimated,  and   the  cause  of  geography  in  particular  has  lost  a 

^^ble  and  influential  supporter.     When  stationed  at  Bradford,  he  did  much 

^  stimulate  an  interest  in  geography,  and  to  improve  the  methods  of  teaching 

"^y  organizing  a  geographical  exhibition,  starting  and  paying  for  the  first  Teacher's 

^^^^ificate  classes,  planning  geographical  readers  on  sound  principles,  securing  the 

P^nction  of  an  excellent  contoured  wall  map  of  Yorkshire,  as  well  as  by  lectures 

^^  private  conversations.    In  Southampton   be  took   the  leading  part  in  the 

foundation  of  the  Southampton  Geological  Society,  which  owes  much  of  its  success 

to  him.    Mr.  Rooper  became  a  Fellow  of  the  Royal  Geographical  Society  in  1895, 

and  served,  up  till  the  time  of  his  death,  on  the  Special  Education  Committee. 

He  prepared  a  report  on  "  Hints  on  the  Drawing  up  of  Syllabuses  of  Geography  for 
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Elementary  Schoolp,"  which,  unfortuDately,  be  did  not  lire  long  enough  to  finish. 
This  report,  completed  by  Mr.  Ghisholm,  will  shortly  be  published.  Mr.  Rooper 
may  be  said  to  have  died,  as  he  would  himself  have  wished,  in  bar  nee  s.  He 
possessed  a  singularly  lofty  character  and  an  attractive  personality.  His  friends 
and  colleagues  have  to  deplore  the  loss  of  a  truly  lovable  and  high-minded  man  as 
well  as  of  a  devoted  public  servant. 


CORRESPONDENCE. 
The  'Tanganyika  Problem.* 

I  MUCH  regret  that,  in  venturing  to  criticize  some  of  the  geological,  palioonto- 
logical,  and  zoological  speculations  in  Mr.  Moore^s  '  Tanganyika  Problem/  I  should 
have  incurred  that  gentleman's  anger  to  so  serious  an  extent  as  to.  have  caused  him 
to  write  the  Earcastic  letter  which  appeared  in  the  OeographiccU  Journal  for  June 
(p.  682).  Mr.  Moore  might,  I  think,  have  remembered  that  a  recourse  to  sarcasm 
in  place  of  argument  generally  indicates  that  a  speaker  or  writer  has  a  bad  case — 
and  knows  that  he  has.  To  the  greater  part  of  Mr.  Moore's  letter  it  is  unnecessary 
to  reply,  but  there  are  a  few  scientific  questions  of  importance  involved,  and  it  is  as 
well  to  clear  them  up.  To  prevent  any  misunderstanding,  I  must  say  that  my 
omission  to  notice  some  of  the  statements  contained  in  the  letter  does  not  imply 
that  I  admit  that  those  statements  are  correct. 

The  greater  part  of  Mr.  Moore*s  letter  is,  in  fact,  a  very  good  specimen  of  what 
is  commonly  koown  as  special  pleading,  and  I  can  congratulate  the  writer  on  the 
skill  with  which,  in  several  cases,  he  has  suggested  an  inference  favourable  to  his 
views  without  committing  himself  to  a  definite  statement,  or  he  has  credited  me  with 
his  own  mistakes.    As  one  instance,  I  may  call  attention  to  his  remarks  (p.  683)  on 
a  certain  echinoderm  cited  as  evidence  of  the  marine  origin  of  the  Drummond's 
beds.     As  these  beds  are  classed  by  Mr.  Moore  as  Triassic  (they  are,  in  fact,  older, 
as  will  be  seen  presently),  and  the  echinoderm  was  stated  by  him  to  be  Oligocene, 
I  pointed  out  that  this  fossil  could  not  have  come  from  the  Drummond's  beds  at  all. 
"  But,*'  Mr.  Moore  replies,  *'  is  it  an  Oligocene  species,  and  if  so,  is  this  species 
possibly  Triassic  also  ? ''  Now,  the  Oligocene  age  of  the  fossil  rests  upon  Mr.  Moore's 
statement,  not  mine  (I  shall  have  occasion  to  refer  to  this  matter  again),  and  I  can 
hardly  suppose  that  Mr.  Moore  is  so  ignorant  of  elementary  paleontology  as  not  to 
know  that  echinoderms  are  some  of  the  most  characteristic  fossils  known,  and  that 
the  idea  of  a  species  being  both  Tertiary  and  Triassic  is  absurd.     So  far  as  is 
known,  no  species,  scarcely  a  genus,  and  only  a  small  minority  of  the  families  of 
echincdermata  found  in  the  two  periods  are  common  to  both. 

Another  instance  in  which  Mr.  Moore  charges  me  with  his  own  error  is  to  be 
found  in  his  observations,  at  the  bottom  of  p.  682  and  the  top  of  p.  683,  on  my  remark 
that  the  bivalve  shells  of  Lake  Tanganyika  are  exclusively  fresh-water  types. 
Mr.  Moore  had  referred  all  of  them  to  purely  fresh-water  genera,  and  I  accepted  his 
determinations. 

It  may  be  noticed  that  in  the  commencement  of  his  letter  Mr.  Moore  compares 
himself  to  a  military  leader,  and  he  naturally  adopts  military  method*".  The 
examples  just  cited  are  ruses  de  guerre,  I  have  no  wish  to  waste  time  upon  these 
purely  polemical  matters,  but,  as  I  have  stated,  there  are  a  few  questions  of  scientific 
interest,  and  to  these  I  will  reply  brie  By. 
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To  take  a  purely  geological  point  firat.  Mr.  Moore,  at  the  end  of  the  third 
paragraph  id  his  letter  (p.  683),  dealing  with  the  "  rift>vallej8,"  states  that  "  thrae 
TftUeTB  are  aauall;  foldii,  they  are  not  '  longitudinal  blockB  let  down  by  trough 
faalts,'  ae  Dr.  Blauford  dogmatically  asserts."  May  I  beg  every  reader  who  wishes 
10  form  a  Judgment  on  this  matter  to  turn  to  the  lower  diagrams  on  the  plates 
opposite  pp.  42  and  44  iu  Mr.  Muare'a  book,  'The  Tanganyika  Problem"?  It 
requires  very  tittle  fun iliarity  with  geological  ceclions  to  enable  any  one  to  judge 
whether  these  sections  agree  with  Jilr.  Moore's  account  of  the  structiires  or  with 
mine.  My  description  of  the  nature  of  the  valleys  was  founded  ou  the  accounts 
liy  Sueas  and  Gregory,  conGrmed  by  Mr.  Moore's  own  sections. 

Probably  the  moet  important  geographical  question  noticed  in  Mr.  Moore's 
letter  ia  that  relating  to  the  so-called  Dmmmond's  beds  on  Lake  Nyasa,  because 
iAi  argument  that  the  sea  occupied  pirts  of  Central  Africa  in  early  Mesozoic 
'times  ia  an  essential  part  of  his  proposed  solution  of  what  he  terms  the  Tanganyika 
■problem,  and  his  attack  on  the  views  of  Murohiaon  and  Gregory  ('  Tanganyika 
Troblem,' pp.  32,  72,  etc.;  'Great  Rift-Falley,"  p.  214),  who  held  that  Oanlral 
-Africa  has  never  been  under  the  lea,  are  mainly  based  on  the  evidence  afforded  by 
^be  Drummond's  beds'  fossils,  no  organic  remains  being  known  from  the  other 
IMeeozoic  and  PjIo^jzoIc  rocks  of  tliearea.  Igare  reasons  (p.  290)  for  not  accepting 
the  marine  origin  of  the  Drummond's  beds,  and  fur  believing  it  more  likely  that 
-theae  deposlls,  like  the  Kari«  formation  of  South  Africa,  are  of  freoh-wster  origin 
and  largely  fluriatile.  Mr.  Sloore  replies,  "  It  may  be  stated  for  general  informa- 
tion that  these  beds  {Drummond'ii)  are  like  nothing  at  all  in  Sjuth  Africa,  and 
~whelh°r  tbsy  are  marine  or  not,  they  are  not  duviatile,  unless  deposits  like  our 
J>ancashire  limestones  are  to  be  considered  as  having  originated  in  rivers."  1  may 
jioint  out  that  I  did  not  say  that  the  Drummood's  beds  were  like  anything  in  South 
Africa.  I  wrote  of  them  as  representative,  but  I  question  whether  Mr.  Mooie'a 
scquaiotance  with  South  African  geological  formations  Justifies  liia  sweeping  nsser- 
lion  of  the  dtSerence  between  the  two.  I  do  not  think  I  am  misinterpreting  Mr. 
Uoore's  remark  about  the  limestones  if  I  understand  him  as  expressing  an  opinion 
that  rocks  "  like  our  Lancashire  limestones  "  (carboniferous  limestone,  1  presume) 
are  evidence  that  the  strata  in  which  they  occur  are  not  of  fluviatile  origin.  If  this 
it  his  meaning.  Mr.  Moore  ia  mistaken.  Limestones  are  of  frequent  occurrence  in 
frenh-water  beds,  whether  liuviatile  or  lacustrine,  I  think  most  British  geologists 
mast  know  the  limestone  beds  in  the  Hastings  sands,  whii;h  are  generally  regarded 
IS  deposited  by  rivers :  and  I  may  add  that  calcareous  beds,  which  in  older  rocks 
voald  become  timestones,  abound  in  some  of  Ibe  fiuvlatilo  deposits  of  the  Ganges 
Kud  its  tributaries.  The  limestone  did  not  necessarily  "originate  in  riTers"Bs 
limestone,  but  is  probably  das  to  the  subsequent  percolation  of  water  cootainlog 
nlta  of  lime  in  solution. 

The  facta  about  the  Drummond's  hoJs  are  very  imperfectly  stated  in  'The 
Tanganjika  Problem,'  and  certain  data  which  are  of  great  importance  as  evidence 
of  the  origin  of  these  etrata  are  not  mentioned.  I  have,  therefore,  tried  to  ascertain 
Mmething  mora  of  these  beds,  with  the  following  result  (the  facts  are  taken  from 
Mf.  J.  titewart'a  papar,  Proe.  Soy.  Geo.  ,Soc.,  vol.  lii.,  1831,  pp.  261,  etc. ;  Prof. 
UrnmmoDd's  '  Tropical  Af:ica,'  1881,  pp,  183-109  ;  and  an  article  by  Prof.  Kupert 
Jonea  in  the  Gvolot/ical  Magasine  for  1830,  p.  553). 

The  beds  in  question  are  represented  in  Mr.  Moore's  map,  opposite  p.  48  of 
the  'Tanganyika  Problem,'  as  occupying  a  conaiilerable  area  west  of  Lake  Nyasa, 
tiear  ita  northern  end.  They  consist,  according  to  Prof.  Drnmmoad,  of  "  thin 
Wa  of  Tory  fine  light  grey  sandstone,  and  blue  and  grey  shales  with  an  occa- 
aioul  bond  of  prey  limestone."    Sjme  coal  occurs  in  the  neighbourhood,  and  is 
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appareDtly  assooiated  with  the  same  strata.  (Mr.  Moore  has  omitted  to  notice 
the  occurrence  of  this  coal.)  In  some  of  the  heds  remaios  of  ganoid  fishes  and 
bivalye  mo11a£oa  were  found  hy  Prof.  Drummond ;  the  fishes  were  descrihed  hy 
Prof.  Traquair,  and  referred  to  Acrolepis^  a  Palasoniscid  ganoid,  and  the  mollusca 
were  douhtfully  assigned  hy  Prof.  Rupert  Jones  to  the  genus  Iridina.  The  latter 
have  heen  re-examined  hy  Prof.  Amalitsky,  who  (Quart,  Jour,  Qed,  Soc,,  1895, 
p.  341)  refers  them  to  the  fresh- water  Permian  genera  FcUoeomutda  and  Falcs' 
anodonta^  heloDging  to  a  group  from  which  the  modem  UniontckB^  or  pond  mussels, 
may  possibly  be  descended.  Closely  allied^  if  not  identical  species,  of  the  two 
moUuscan  genera  named  occur  in  the  fresh-water  Permian  strata  of  Rossia,  and 
in  the  Karoo  series  of  South  Africa  at  Kimberley,  Graff  Reinet,  and  other  places, 
and  in  the  latter  localities,  or  some  of  them,  as  in  the  beds  on  Lake  Nyasa, 
remains  of  the  ganoid  genus  Acrclepis  accompany  the  mollusca.  Quite  recently 
{Quart,  Jour,  Oeol,  Soc,y  1903,  pp.  285-287)  the  same  association  of  Acrolepis  and 
Faictomuida  in  coal-bearing  strata  has  been  reported  from  Rhodesia.  Similar 
land-plants  {Olossopteris,  etc.)  and  terrestrial  reptiles  are  met  with  in  both  the 
Russian  and  South  African  rocks,  and  these  formations^  in  which  no  marine 
fossils  have  been  found,  are  generally  admitted  to  be  fresh-water  deposits.  Prof. 
Rupert  Jones  formerly  regarded  the  mollusca  from  the  Karoo  beds  as  of  estuarine 
or  salt-lake  rather  than  of  river  origin ;  and  I  was  myself  at  one  time  disposed 
to  think  them  estuarine  or  marine,  but  the  reasons  for  the  view  I  then  held  no 
longer  exist,  further  discoveries  of  the  relations  between  the  floras  and  faunas  of 
the  Permo-Carboniferous  beds  in  South  Africa  and  Russia  having  made  it  evident 
that  both  areas  in  Upper  PalsBOzoic  times  were  parts  of  the  same  continental  tract. 

It  may  be  added  that  the  same  kind  of  FaX<xanodonta  as  that  occiirring  in  the 
Drummond'd  beds  was  obtaiued  by  Gregory  from  rocks  in  the  Sabaki  valley 
near  Mombasa,  and  recognized  by  him  as  evidence  of  the  fresh-water  origin  of 
the  cocks. 

I  have  thus  accounted  for  the  ganoid  fishes  and  bivalve  mollusca  of  the  sup- 
posed marine  beds  of  Nyasa.  The  so-called  Oligocene  echinoderm  is  a  mystery, 
for  although  Mr.  Moore  (*  Tanganyika  Problem,"  p.  72)  professes  to  take  the 
statemeoi  of  its  occurreoce  from  *The  Great  Rifi  Valley,*  p.  230,  there  is  no 
mention  on  that  page,  nor,  so  far  as  I  can  trace,  elsewhere  in  Prof.  Grregory'd  book, 
of  any  Oligocene  echinoderm ;  although  there  is  a  reference  to  an  Eocene  foasO, 
whether  an  echinoderm  or  not  is  not  stated.  This,  however,  is  "of  minor  impor- 
lance.  The  fossil,  whether  Oligoceue  or  Eocene,  could  not  have  come  from  the 
Drummond*s  beds,  as  I  pointed  out  before. 

I  am  aorry  that  there  should  be  occasion  to  repeat  these  rather  dry  details,  bat 
as  Mr.  Moore  has  replied  to  my  criticism  of  his  book  by  charges  of  fslse  aaaump- 
tkms  and  hinu  that  my  assertions  mere  unfounded,  I  am  obliged  to  show  what  is 
the  evidence  on  which  I  depend,  and  what  is  the  worth  of  the  statements  and 
assomptions  contained  in  such  phrases  of  his  as  the  following  ('Tanganyika 
Froblem,'  p.  72) :  **  It  would  thus  appear  that  at  some  time  there  was  in  Uua  region 
(Kjaaa)a  fauna  consisting,  at  any  rate,  of  ganoid  fishes,  echinoderms,  and  moUuacs, 
or,  in  other  woius,  a  marine  f^una.*'  And  again  (p.  73) :  ^  Thua  it  would  appear 
tbat  ihere  was  once  a  marine,  (wssibly  a  Triassic  or  ^Turassic,  fauna  in  the  region  of 
the  north  end  of  Xyasa.** 

Mr.  Moore  expresses  his  contempt  for  conchology,  which  he  nys  he  always 
itigaioed  ^  a$  s^Muewhat  trivial  -a$,  iu  fact,  moie  of  a  waste  of  time  than  a  science," 
and  his  remarks  <>n  geological  and  |vala^HitologicaI  questions  appear  to  show  that  he 
has  the  same  low  opinion  of  palaeontology  and  geolc^.  To  judge  by  the  instances 
•liraMty  giTa>»  Mr.  Moore^s  views  on  geology  and  palieontology  are  not  founded  on 
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■  thorough  acqnAiDtance  with  those  acieuccs.  With  reference  U)  his  contempt  for 
WDcholog^,  it  ahould  not  bo  forgotten  that  bis  evidenoe  of  the  JuroBsic  affluitiea  of 
the  halollmnic  mollutca  of  Lake  Tan^aD^ika  U,  as  be  quite  fairly  states,  entirely 
cnuchological.  But  if  the  Juraseic  Bflioitiesof  the  halolimnia  mollusca  are  founded 
OD  triTialilies,  and  the  older  Mesozoiu  sea  of  Central  Africa  on  evidence  half  of 
«hich  is  ignored  and  the  other  half  misialerpreted,  what  becomes  of  Sir.  Mooie's 
•olulioo  of  the  '  Tanganyika  Problem  '  ? 

The  points  about  ibe  Pituda-inclafiiaa  and  the  migration  of  Tilupia  burtoni  are 
really  unworthy  of  reply.  There  is  no  evidence  that  Ti/apia  hiirtoni  migrated 
ffoin  Taaganyikn  to  Kivu  after  the  latter  became  a  lake,  or  that  Mdania  tuber- 
rul'tia,  nhich  inhabits  both  lakes  ulao,  wundered  from  one  to  the  other.  Either  or 
both  may  have  inhabited  streams  in  the  Kivu  area  before  Lake  Kivu  existed.  Of 
course,  Mr.  Moore  does  not  imagiue  that  Limnea,  Planorhis,  Vioipara,  and  Unio  all 
deacwided  from  the  Pscndo-mdiiiufis,  but  if  not,  his  reply  is  woithlesB.  The  only 
caae  in  which  a  remark  of  his  is  really  worth  attention  ia  that  in  nbicli  he  com- 
pares Huxley's  i uggeslion  of  what  that  author  calls  the  polyphyletic  descent  of 
certun  genera  to  bis  owa  hypothesis  of  the  origin  of  fresh-water  faunas.  No  doubt 
there  is  a  cerlain  connection  between  tbe  two  ideas,  but  at  the  same  time  >fr. 
Moore's  hypothesis  is  much  more  akin  to  tbe  sporadic  theories  of  authors  like 
JUcide  D'Orbigny  aud  Louis  Agassiz,  than  to  Huxley's  polypbyletic  hypothesis. 

There  is  one  more  prirai^raph  of  Mr.  Moore's  that  requires  notice.  In  the 
'Tasganylka  Problem,'  p.  20,  be  states  emphatically  thnt  there  is  no  evidence  that 
"than  has  been  any  connection  between  Africa  and  America  since  the  origin  of 
'^pes  now  common  to  both.  I  suggested  that  Mr-  Moore  could  not  have  been 
acquunted  with  the  writings  of  Suess  and  others ;  and  his  reply  is  rather  surprising. 
•■Wall/hesay*,  "butwhatif  I  had  read  Suess'a' AntiilzderErde,'  if  I  knew  some- 
thing of  Beddard'a  and  Neumayer's  observations,  if  1  have  also  a  vivid  recollection 
of  several  discussions  with  Dr.  Gregory  upon  this  very  subject,  and  if,  after  bII  this, 
I  bad  and  etil) '  bae  mi  doots '  about  there  over  having  been  a  connection  between 
iheconlineata  at  all  ?"  I  can  only  reply  that  in  that  caae  it  is  uufortuaate  for  Mr. 
Moore's  credit  fur  scientific  accuracy  that  he  should  have  "  dogmatically  "  asserted 
that  no  evidence  exiiited,  and  atill  more  unfortunate  that  he  thould  regard  his  error 
sa  a  cause  for  self-laudation.  I  should  never  have  suspei^ted  Mr.  Moore  of  having 
deliberately  denied  the  existence  of  evidence  with  which  be  was  well  acquainted 
ii  be  had  not  admitted  his  knowledge,  and  1  do  not  think  his  reputation  as  a 
ideniific  writer  will  gain  by  bis  confession.  1  can  only  suggest  that,  having  failed 
to  find  in  my  criticism  of  his  work  an  illustration  of  what  he  elegantly  terms 
"exploaive  argusients  which  have  a  nasty  habit  of  going  off  inside  his  own 
trenches,"  he  has  been  minded  to  afford  a  brilliant  example  of  his  own  figure  of 

1  may  aay,  however,  that  despite  Mr.  Moore's  "  doots,"  biologicF.I  evidence  as  to 
tbe  former  land-connection  between  Africa  and  South  America  has  accumulated 
tspidly  of  late.  Two  papers  on  the  aubjfct  have  been  sent  to  me  by  their  authors 
tinco  my  review  of  the '  Taoganyikti  Problem '  appeared  in  the  Match  number  of  this 
Journal,  and  1  have  eeen  the  abstract  of  a  third.  The  first  of  these,  by  Dr.  Schatff , 
tutitled  "  Some  Kemarks  on  the  Atlantis  Problem  "  (Prw,  Roy.  Irish  Ac,  vol.  xxiv.), 
omitaina  a  large  amount  of  detailed  information  on  the  biological  relations  of  tbe  two 
coDtinenta ;  the  reeond,  by  Dr.  A.  E,  Ortmann  of  Princeton  Univeraily, entitled " The 
Ueograpbical  Distribution  of  Fresh-wator  Decapods  and  its  Bearing  upon  Ancient 
Qsograpby  "(Prof.  Jni,  WiV.  fcV.,  xli.,  11102,  pp.  287-400),  ie  a  most  important 
contribution  to  tbe  dbcuaslon  ;  and  the  tblni,  by  Mr.  R.  1.  Pocock,  read  before  the 
Zoologiatl  Society  in  April  last,  was  on  the  "  Geographical  Distribution  of  tiie 
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Mogalomorphn*'  (spiden).  All  these  writers  show  that  strong  evidence  exists  in 
favour  of  a  former  union  hetween  Africa  and  South  America.  It  should  be  added 
that  no  groups  of  animals  are  better  adapted  to  the  study  of  ancient  distribution  than 
spiders  and  fresh-water  orustaoeans. 

There  is  one  remark  I  must  add  in  conclusion,  and  that  is  that  I  shall  not  notice 
any  further  contribuiioosof  Mr.  Moore^sto  this  discussion,  unless  such  contribntions 
are  written  in  a  very  different  tone  from  that  adopted  by  him  in  his  letter  published 
in  the  last  number  of  this  Journal. 

W.  T.  Blanfobd. 


Ptolemy^t  Sootland  A.D.  140,  and  the  Latest  XTpheayal  on  the 

West  Coast 

Poltalloch,  Lochgilphead. 

The  hill  Dunadd,  beside  the  river  Add,  stands  about  2  miles  from  my  house, 
and  has  long  been  a  source  of  great  interest  to  me. 

There  are  evident  geological  signs  that  at  one  time  the  present  Loch  Awe, 
then  n  river,  tlowed  to  the  sea  between  the  site  of  my  house  and  Dunadd,  the 
«trvuighv\ld  in  Scotland  for  at  least  two  hundred  years  of  the  Dalriad  kings,  who 
oame  fn>m  Ireland.  To  a  military  eye  Dunadd  has  now  not  much  to  specially 
reci^mmend  it  as  a  place  of  strength  for  men  whose  connections  were  with  Lneland, 
A«  Wflwii^n  it  and  the  fca  stretches  the  big  Crioan  ncoss,  through  which  the  river 
Add  wiiuis  it$  deviv^us  cvmrse ;  but  if  the  sea  came  up  to  the  foot  of  the  hill  or 
cKv^  tv^  it,  and  tho  Awe  as  well  as  the  Add  flowed  into  the  larger  Crioan  bay,  then 
the  military  evi^^  in  the  day$  K^fore  guu{x>wder,  would  rejoice  in  the  site. 

1  hav«  KvD$  s^>ught  to  find  }vv>of  that  in  the  comparatively  recent  days  of  the 
IXjdriavb  the  Aw«  did  flow  into  Onnan  bay,  and  to  find  the  date  when  it  ceaaed  to 
«lo  ji^\    1  think  1  hare  found  both. 

lV^my«  in  hi$  man  of  Sootland  dating  from  ciixa  a.d.  140,  shows  his  first 
3^tatk«i  iionhwavd»  fiv^m  the  Epidium  lV>mv>ntonu!n,  or  MuU  of  Cantire,  as  A^tt^v 
«'^'-A«/«  ^N^Va..  Th;»  statkui  i$  1  !i  decree  east  *  fiv>m  the  Promontoriam — a  distance 
w;.Wh«  wh^fi  cv>Qvvrt(vi  into  ;^tadia  on  the  Ptdt  maie  ba$is  o^  500  stadia  to  an  cqua 
u>m*,  ^eipi^Mw  jci^ne*  4vV  ^ad;a«  xHT  40  nautkal  mi*.e!&.  Crinan  bay,  I  find  by  Admiralty 
c4artx  ^«$  4S  ax.W^  cv^i  far  frv«i  the  40  of  Pt<4cxny.  1  leave  It  to  others  to  decide 
>»^t^<r  l>tf  l.vv:ij:tt»  or  \o->**  of  Ptoiemy  is  iy  i$  not  a  prc«|wr  name — that  is, 
^kisr-ii^fc  tii*  1lMtlu:lir^;  ;*  the  m^^uth  of  o  long  river  cc  cf  lit  loog  river,  or  of  the 
nxyc  <«alWc  **  l.oc^.*  latne^y  rK^v.^:  that  he  wri5<$  a  Latin  word  in  Greek  letters, 
Ktt ::  riay  W  v-/  irLtrt>t«  k^^  kno«  that  the  si^anin;:  a:tJicb«ii  to  the  Gaelic  name 
F^ijk  rs'«  oall^  A^  is  L<>c.c*  1  further  find  that  x.r\.  736  Dmuidd  was 
a«*c^<\^  a:^  takna.  A  4c  the  A::iiaU  vV  V.sier  siat«  that  thec^  was  an  earth- 
s  aU^r  i::^  li;  ,xi*  i«ay  x-c  K^>>iJ^  T^  i::  aa\  Tk\  aai  ibai  I^-i»ii  was  given  up  in 


•5  ;ias  «^ecsi*  T-o^  r*  to  S^  eT:>Jeci  that  tie  <ar:isi,iake  wlk-h  acvv<D|«nied  the 
;.-i(*:  .V-^frfC  >,,'^  alv-a^  tie  wx^i  x\^^  ofi'  ;><  HU:Uac#^  ani  wrirfi  ti::ad  np  the 
,^  ,-c^t>^  A^Vv  jax*».;Ti$  ;>,e  r,xvr  a::.;  ^^ai-r.*:  it  i.^*-  tiiroci:*::  li*  xhen  cpined 
7«fc»  .'iT  ?i^wv&<-^.  A^C'^T'^Nx  ^,v.  T^\  A'^^  that  Lccyr^  Vr^-^w'  wibi  ffv^Uv  the 
1  i^.r  :?«.>. *;3Cii  a;  :!•♦  TAt;ve  Vdirjse  of  ti^f  t;v«>.  :,\*  Uci^^  kt  ;:  iii  its  ri»  in 


^ami  4a»£  am^  aoiJl  ^»  «aiffw«  «  ^MtUy  c«  t^  "cvtst  A-Mua  ^-c"^ 
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">B  aprings  of  the  Orchy  and  Stral,  and  was  really  b  river  of  coiuidorabla  IsDgth, 
*^i  Ptolemy's  m»p  shows  that  it  was  flowing  properly  aa  late  aa  a.d.  140.  But 
'aea  the  npheaval  came,  Dunadd  would  bo  cut  off  from  the  sea,  and  moat  pro- 
'>'l>ly  a  horrid  mar«h  took  its  place,  makiog  it  northlesa  as  a  atroDghold. 

Moreover,  I  think  it  not  unlikely  the  name  Loag  adhered  to  the  riTHr  which 
coniinued  to  flow  into  Crinan  bay,  being  shifted  from  the  former  Awe  to  the  pre- 
Mit  Ada. 

I  claim  no  credit  for  abstruse  researches;  only  a  little  local  knowledge  and  an 
uitereit  in  the  question.  My  facts  come  from  a  seriee  of  papers  by  the  late 
Captain  Thomas,  b.m.,  contributed  to  the  Society  of  Soottlsli  Aotiquariea  soma 

feKTBIgo. 

E.  D.  MALOOI.K, 

Colonel  late  R.E. 


HEETINGS  OP  THE   ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1902-1903. 
'*'•»» tVrtary  Heeling,  Maijld',  1903. — Sir  Cllments  Markjiam,  k.C.b.,  f.r.s., 
FrcBident,  ia  the  Chair. 
^*   Secretary  read  the  minutes  of  the  last  AnniverBary  Meeting. 

Elkctions:— Oenwni    Sir  G.   Digiy  BurkeT,  K.C.B.;    Commander  Cuihberl 

y*'*t>man,  S.N.;   Captain  Benry  LanyrUhc  Cotlingham,  R.F.A. ;  Jama  Currit ; 

—**«*-#.  John  HcCltan  Oriffin,  S.F.A. ;  Bithard  A.  Hall ;  Htnrij  Cahora  karper ; 

^t>tain   Claud  Ftreival,  RiJU   Brigade;  Jamitaan  Soberlson;  HohaH  Chalfield 

^^t*tjitld-Taylor. 

1'lte  preEenlalion  of  the  awards  then  took  place. 

The  Pbegident:  Mr.  Douglas  Preshfield,  the  Council  has  oelected  you  as  the 
Recipient  of  the  Founder's  Medal  this  year,  and  the  selection  has  received  the 
*PprcTal  of  His  Majesty  the  King.  The  Council  considered  that  you  had  well 
**»Tied  the  Medal  by  your  explorations  commencing  thirty-sii  years  ago  in  the 
U»t)casuB  and  continued  on  several  other  occaHJona,  during  which  time  you  made 
^U'y  important  additions  t«  our  knowledge  of  the  phyaica]  geography  of  that 
■Oiportant  range  of  mountains,  and  also  for  your  journey  at  a  very  high  level 
■vuiid  EaschinjuDga,  on  which  occasion  you  added  largely  to  our  knowledge, 
^nere  were  your  services  in  the  fiold,  for  which  you  have  so  well  earned  this 
"'^al.  But  the  Council  was  also  mindful  of  your  long  services  to  geography 
■Ting  a  course  of  upwards  t)f  thirty  years,  and  especially  of  the  valuable  work 
'"**  kavo  done  in  promoting  geographical  eduoation.  It  is  a  great  pleasure  to  me 
"*t  it  ahould  be  my  duty  to  present  the  medal  to  jou,  when  I  remember  the  long 
la  of  yean  during  which  we  worked  together  for  a.  common  object,  always 
P'"»*«rTing  friendly  and  harmonious  relations  with  each  other,  and  i  now  have 
'''***^li  pleasure  in  placing  the  Patron's  Medal  in  your  hands. 

ilf.  DouoLAB  Fkeshfield;  It  is  now  my  duty  to  oipresa  to  the  Council  my 
™c«re  gratitude  for  the  very  kind  appreciation  they  have  shown  of  my  geographi- 
™  career  by  recommending  me  to  His  Majesty  fur  the  Founder's  Medal,  the 
*"•*'  honour  which  is  in  the  gift  of  the  Society,  I  think  few  tecipiocta  have 
7***  in  a  position  to  appreciate  it  more  thoroughly  than  I  am,  for  during  the 
""^en  yiiars  I  served  on  the  Council,  or  as  one  of  your  hon,  Eecretaries,  I  bad  oon- 
''^t  and  frequent  opportucitios  of  watching  the  extraordinary  caru  and  solicitude 
"  .  L— July,  1903.]  h 
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which  the  Council  showed  in  choosing  candidates  for  these  medals,  in  looking 
not  only  over  the  wide  field  of  Great  Britain  and  its  Colonies,  but  over  the  whole 
world  and  selecting  those  they  thought  best  qualified,  irrespective  of  nationality. 
We  are  none  of  us  good  judges  in  our  own  cause,  and  surprised  though  I  am  that 
this  honour  comes  late  to  me  in  life,  it  is  not  for  me  to  dispute  the  wisdom  of 
the  Council ;  but  I  cannot  help  thinking  that  they  may  hare  been  infiuenced  by 
sympathy  with  the  aims  I  have  had  in  view  rather  than  by  any  actual  sucoesseB 
I  may  have  won,  either  as  a  mountaineer  or  an  explorer,  or  as  an  educational 
geographer.    If  you  will  allow  me,  I  will  briefly  put  before  you  the  record  of  what 
those  aims  have  been.    I  have,  during  the  last  fifty  years,  frequented  the  Alps, 
explored  the  Caucasus,  and  visited  one  of  the  regions — perhaps  the  moet  interesting 
— of  the  vast  Himalaya.    As  a  mountaineer,  I  have  tried  to  prevent  mountaineering 
from  becoming  a  form  of  sport  and  to  keep  it  in  its  proper  place  as  a  branch  of 
travel.    By  precept  and  example  I  have  done  my  best  to  persuade  my  comrades 
to  keep  their  eyes  open  to  all  the  interest,  historical,  scientific,  and  artistic,  in 
which  the  mountains  abound.     In  doing  this,  I  have  followed  in  the  footsteps 
of  your  old  colleague,  Mr.  John  Ball,  who  devoted  his  time  to  first  exploring  and 
then  describing  the  Alps  at  a  time  when  many  geographers  thought  them  beneath 
their  notice.    You  have  been  kind  enough,  sir,  to  refer  to  the  small  part  I  have 
played  in  geographical  education.     Twenty-six  years  ago,  when  Mr.  F.  Qalton 
first  drew  the  attention  of  the  Council  to  the  work  which  was  needed  in  this 
direction,  I  took  the  matter  up.    Since  then  a  great  deal  has  been  effected.    We 
have,  in  the  first  place,  our  old  casual  Froceedings  turned  into  the  Jaumalt  the 
most  important  publication  of  its  kind  in  Europe,  mainly  kept  in  that  position 
by  my  friend  Mr.  Keltie*s  care.    We  have  brought  photography  into  fall  play  to 
illustrate  the  evening  lectures  as  well  as  the  articles  in  the  Journal.    We  have 
done  a  great  deal  to  persuade  the  controllers  of  the  Ordnance  Survey  to  bring  it 
up  to  the  le?el  of  other  countries.    I  think  the  present  Director  has  fulfilled  every 
single  demand  we  have  made  on  him.    And,  last  of  all,  more  strictly  educational 
*-I  am  not  going  into  details — wo  have  succeeded  in  establishing  a  flouriiihiog 
School  of  Geography  in  the  University  of  Oxford,  a  School  which  has  already- 
spread   its  influence  through  the  rest  of  the  kingdom.     We  have  done  much 
besides  which  I  must  not  dwell  upon.    In  all  this  work,  ar,  I  have  been  acting 
on  lines  you  started,  or  with  your  full  sympathy.    Ton,  Mr.  Chairman,  preceeded 
me  and  succeeded  me,  and  yoa  must  allow  me  to  say  it  is  with  peculiar  pleasure 
thai  I  take  this  medal  from  the  hands  of  one  to  whose  inception,  energy,  and 
untiring  devotion,  gei>graphy  in  Great  Britain  owes  so  much.    I  will  only  add 
one  other  rt»mark,  and  that  is,  that  it  gives  an  additional  charm  to  the  medal,  that 
it  mak«»  another  link  between  me,  however  unworthy  I  may  be,  and  the  first 
explorer  of  Kangchenjanga,  the  illustrious  Xestor  of  geographical  science.  Sir 
Ji>»eph  IKvtker. 

The  rKKjUDKNT:  Pr.  Sven  Uedin,  the  Victoria  Medal  of  this  Society,  as 
perhai^  you  are  awan\  was  institute^!  about  two  years  ago  for  geographical  research 
indriw\dent  of  travel ;  and  you  will  uDder^iiand,  1  hope,  thai  it  is  conferred  upon 
you  oxolviwvely  for  your  merits  in  the  rec«arvhes  you  have  undertaken.  The 
iVunoil  i\ui»iiior*  that  your  wv^rk  connected  wiUi  the  great  plateau  of  Central 
Awa,  ai  d  tl»e  Tanm  vallov,  is  ctf  fuch  importjuice  that  you  have  by  that  alone  won 
fi>r  your>elf  a  cUini  lo  our  Victoria  Meda..  You  have  in  a  most  ronarkable 
wi^v  i^jxaml  yourself  fivm  y^Hjr  eariy  vv^th  to  make  these  reeearchee  and  to 
make  thrm  thv>n>nghly.  If  it  was  nece«>^^y  that  you  should  know  the  history 
t\f  a  rt^iv^n  in  wder  to  iuquin^  into  its  geograi^hioal  cbangee,  you  have  studied 
that  bbuiry  i^Uautavely  ^  if  it  waa  ncc(a«ary  that  vvvi  should  kiww  the  languages 
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of^the  oountrieB  yon  yisited,  yoa  studied  and  mastered  those  langtiages.    In  every 

depftriment  that  it  was  necessary  for  you  to  gidn  knowledge,  you  made  yourself 

a  master,  and  in  that  way  your  researches  became  of  great  value.    I  take  this 

opportunity  of  congratulating  you  on  the  grant  that  has  been  made  you  by  the 

Swedish  Parliament  in  order  that  your  great  labours  may  be  satisfactorily  utilized. 

The  medal  is  graoted  not  only  for  your  work  in  the  Tarim  valley,  but  also  for 

yoar  remarkable  researches,  both  historical  and  geographical,  in  elucidatiDg  the 

qaestions  relating  to  the  Lob  regioD.    These  were  the  reasons  which  influenced  our 

Oooncil  in  selecting  you  for  this  honour.    I  have  now  great  pleasure  in  placing  the 

Victoria  Medal  in  your  hands. 

Dr.  SvEN  Hbdin:  May  I  express  my  deep  gratitude  for  the  great  honour 
which  has  been  bestowed  upon  me  by  the  Royal  Greographioal  Society,  and  for 
the  kind  words  which  you  have  addressed  to  me.  I  quite  realize  the  high  value 
ftod  the  great  importance  of  this  medal,  which  has  been  given  away  only  once 
bafore,  and  which  is  regarded  as  an  honour  for  geographical  scientific  work.  I 
take'jt,  the  Council  of  the  Koyal  Geographical  Society  regard  this  honour  as  an 
eaoouragement  to  go  on  on  the  same  lines  as  I  have  gone  before,  and  I  shall  try 
in  the  future  to  get  some  more  materials  and  more  knowledge  of  the  geography  of 
Central  Asia.  The  time  of  adventurous  journeys  will  soon  be  gone.  We  are  just 
^  the  beginning  of  a  new  era  in  geographical  science.  During  the  three  following 
yean  I  hope  I  shall  be  able  to  show  the  results  I  have  won  during  my  last  journey, 
uid  I  hope  the  Council  of  the  Hoyal  Geographical  Society  will  not  have  any  cause 
to  regret  the  great  honour  it  has  conferred  upon  me.  I  thank  you,  Sir  Clements 
Varkham,  very  much  for  the  kind  words  you  addressed  to  me  concerning  the 
E^t  I  got  from  our  Parliament,  and  by  its  aid  I  hope  to  be  able  to  give  to  the 
vofld  a  very  great  publication  with  regard  to  the  different  materials  collected 
Quring  my  journey — special  maps,  in  an  atlas  of  two  volumes  in  folio  and  the  text 
^  five  volumes.  It  will  be  published  in  English,  as  English  is  the  language  which 
^  governing  the  world,  and  which  will  be  understood  by  scholars  and  geographers 
^  other  countries.  The  part  of  Central  Asia  I  have  visited,  I  am  sure  will  be  of 
very  great  interest  not  only  to  geographers  in  England,  but  also  to  politicians.  I 
wpresB  once  more  my  deep  gratitude. 

The  Pbeside5T  :  Baron  Rammel  (Charge  d^ Affaires  of  Sweden  and  Norway),  we 

^^ory  great  pleasure,  when  Captain  Sverdrup  was  in  England,  in  greeting  him  and 

'^^^g  the  accoimt  of  his  important  discoveries  in  the  Arctic  Begions,  and  I  then 

took  the  opportunity  of  delivering  to  him  the  Patron's  Medal,  which  was  awarded 

^7  the  Council  and  received  the  approval  of  the  Eling.     We  all,  I  can  assure  you, 

"k^\y  appreciate  the  importance  of  the  discoveries  made  by  Captain  Sverdrup, 

^'^  the  admirable  way  in  which  he  conducted  his  expedition.    It  is  now  my  great 

pleasure  to  announce  to  you  that  one  of  our  awards,  the  Murchison  Award,  has 

^  given  to  one  of  Captain  Sverdrup's  principal  followers.  Captain  Isachsen. 

^ptain  Isachsen  is  an  excellent  draftsman  and  a  good  surveyor,  and  he  conducted 

'^  aledge  journeys  under  the  orders  of  Captain  Sverdrup  in  a  way  which  enabled 

him  to  make  what  to  me  was  the  most  interesting  part  of  the  discoveries :  that  is 

totty,  the  discovery  of  the  two  large  islands  extending  away  to  the  westward  be- 

7ood  the  meridian  o.'  the  eastern  coast  of  Melville  Island.    By  this  discovery,  I 

WDsider  that  he  filler  up  the  last  great  gap  in  our  knowledge  of  arctic  geography. 

Giptain  Isachsen  has  selected  a  gold  watch  as  the  form  that  the  award  should 

take,  and  I  now  have  great  pleasure  in  requesting  you  to  forward  it  to  him. 

BiTon  Rammel  :  On  behalf  of  Captain  Isachsen  I  beg  to  express  his  gratitude  fo^^ 
the  high  distinction  you  have  conferred  upon  him. 

The  Pbssidsht  :  The  Gill  Memorial  has  been  given  to  Mr.  Ellsworth  Huntington 
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for  a  very  remarkable  jourDey  througli  the  great  cafion  of  the  River  Euphratei 
and  the  Cuthbert  Peek  Grant  to  Major  Burden  for  very  useful  route-maps  ii 
Northern  Nigeria.  Neither  of  those  gentlemen  are  able  to  be  present  at  thi 
meeting.  The  Back  Grant  has  been  given  to  Dr.  W.  G.  Smith  for  his  investi 
gations  into  the  geographical  distribution  of  vegetation  in  Yorkshire,  a  valuable,  and 
I  consider,  most  interesting  paper. 

The  Presidential  Address  was  then  delivered  (see  p.  1). 

Mr.  Douglas  W.  Fbeshfield:  I  have  been  informed  by  my  friend,  Majoi 
Darwin,  your  hon.  secretary,  that  I  must  not  introduce  any  contentious  businesi 
to  this  meeting.  Perhaps  he  was  thinking  of  ten  years  ago.  But  the  business ! 
have  to  introduce  cannot  be  considered  as  contentious  in  the  slightest  degree.  I 
is  to  propose  a  vote  of  thanks  to  our  President  for  the  admirable  address  he  ha 
just  given  us.  There  is  a  certain  appropriateness  in  my  doing  it.  One  of  my  las 
acts  as  your  secretary  was  to  send  a  telegram  to  Sir  Clements  Markham  in  Sicily 
"  Elected  President ;  wire  acceptance."  I  think  it  was  my  best  act  during  m] 
thirteen  years  of  office.  Daring  the  ten  years  that  have  since  elapsed,  he  has  givei 
the  Society  not  only  his  time,  activity,  and  experience,  bnt  he  has  given  somethinj 
more:  he  has  given  to  the  Council  of  the  Society  enthusiasm— and  even  the  bes 
of  councils  require  enthusiasm.  I  hope  he  may  be  President  for  some  time  to  come 
after  our  Antarctic  anxieties  are  over,  because  we  shall  want  his  energy  to  assis 
in  housing  the  Society  in  a  new  building,  and  I  know  no  man  who  has  such  powe 
of  getting  money  out  of  other  people^s  unwilling  pockets  as  Sir  Clements  Mark 
ham,  and  even  of  tackling  a  Chancellor  of  the  Exchequer.  And  meantime  w 
geographers,  who  have  a  liking,  perhaps,  for  the  air  of  the  torrid  or  temperat 
zones,  and  prefer  to  take  our  snow  and  ice  in  more  homceopathic  doses,  feel  gratefu 
to  Sir  Clements  Markham  for  the  way  in  which  he  keeps  an  eye  upon  all  parts  c 
the  globe  from  China  to  Peru,  and  yet  finds  time  to  assist  in  the  important  tasl 
of  bringing  up  the  rising  generation  to  a  better  knowledge  of  the  world  we  liv 
in.    I  beg  to  propose  a  vote  of  thanks  to  Sir  Clements  Markham  for  his  services. 

Sir  Thomas  Holdich  :  I  have  very  much  pleasure  in  seconding  Mr.  Dougla 
Freshfield's  proposal. 

Sir  Clements  Mabkuam  in  response  said :  It  is  a  source  of  the  greatest  pleasur 
to  me  to  receive  the  approbation  of  any  assemblage  of  Fellows  of  this  Society.  Toi 
must  all  feel  that  I  have  been  here  a  great  deal  too  long  in  this  chair.  No  one  ha 
ever  approached  me  except  Sir  Koderick  Murchison,  whom  I  have  beaten  now  by ) 
year  and  a  half.  I  should  have  asked  to  be  allowed  to  retire  before  now,  had  it  no 
been  that  I  felt  it  absolutely  necessary  that  I  should  see  our  gallant  explorers  in  thi 
south  through  the  wood,  before  1  go.  There  are  many  younger  men  who  would  d< 
the  work  better  than  I  can  hope  to  do  it  in  the  future.  But  still  I  must  say  whei 
1  retire  from  this  chair  I  shall  do  so  with  regret,  because  of  the  kindness  I  hav 
always  received  from  my  associates,  the  Fellows  of  the  Society. 

The  Report  of  Council  was  then  read ;  it  will  be  issued  with  the  next  edition  o 
the  Year  Book. 

The  President  then  announced  that  the  Council,  as  proposed,  had  been  duli 
elected.  The  list  is  as  follows,  the  names  of  new  members,  or  of  those  changinj 
office,  being  printed  in  italics : — 

Presidtnt:  Sir  Clements  Markham,  k.c.b.,  f.r.s.,  f.8.a.  Vice-Presidents 
Colonel  G.  Earl  Church ;  Colonel  Sir  Thomas  Hungerford  Holdich,  b.b.,  k.c.i.k.,  cb. 
Loi'd  Lamington,  G.CM.O,;  Admiral  Sir  F.  Leopold  McClintock,  k.c.b.,  d.c.l. 
F.R.8.;  Sir  George  S.  Mackenzie,  k.c.m.g.,  c.b.  ;  Field-Marshal  Sir  Henry  "W 
Norman,  g.cb.,  o.o.m.o.,  cle.  Treasurer :  Edward  L.  Somers  Cocks.  Trustees 
Bight  Hon.  Lord  AypHh  *    vjub.;  Lord  Belhaven  and  Stenton.    Honorari 


DIGS  OF  THE  R07AL  GEOGRAPEIICAL  SOCIETT.  SESSION  IflPE-lflOB.     101 

Seerrtariet:  Major  Iieonnrd  Darwin,  b.b. ;  JameB  F.  Hughes.    Farei^n.-SterelaTy : 
Sir  John  Kirk,  k.c.b.,  o.o.m.o.,  f.b.b.     CowicBlors  :  Admiral  Sir  I,mit!»-Ar  Beau- 
moat,  K.O.B.Q. ;  Prof.  T.  G.  Bonney,  lt,.d.,  f.r.s.  ;  Eon,  Oeorye  0.  SrodrtcS,-b.B.l- ; 
Admiml  Sir  James  Brnce,H.c.M.o.;  J.  Artnan  Bryoe ;  SirH.  E.  G,  Bulwer,  ff.aii.a. ; 
Prof,  J.  Nonnan  CoUie,  f.b.b.  ;  Oolonel  J.  Cecil  Dalton,  b.a.  ;  Prof.  E.  J.  Garwowlr 
i.OA. ;  Sight  Eon.  Sir  Oeorge  D.  T.  Guldit,  s.c.M.O.,  F.R.s..  D.O.L. ;  D.  Q,  Hogsjt^  ; 
Colonel  D.  A,  Johnaton,  r.e.  ;  Sir  Barry  B.   Johnton,  ci.o.U.a.,  k.cb,  ;  L.  W:  "■ 
LongHtaffj  Howard  Saunders, p.l.b.  ;  OtufraX  J.  E.  M.  Shaia  Stewart,  &.E.,y.n.B,E::'',- 
H.  YatcB  Thompson,  j.p.  ;  Admiral  Sir  Richard  E.  Tracey,  Tt.c.n. ;  Colonel  J,  K.'.-' 
IVilter,  C.Il.a,,  r.a.  ;  Culonel  Charles  Moore  WatBon,  R.m.,  i;.b.,o.U.<I.  ;   Commandn'    ' 
David  Wilton-Barktr,  n.s.R.,  Prea.  b,m.3.,  f.r.s.k. 


THE   ANNUAL  DINNER. 

The  Annual  Dinner  waB  held  on  the  evening  of  the  Anniversary,  in  the  White- 
ball  , Rooms,  Sir  Clements  B.  Markham,  President,  in  the  chair.  Among  these 
present  were  Lord  Bethaven  and  Stenton,  Lord  LamiDgton,  Mr.  Justice  Darling, 
the  Dean  of  Westminster,  Sic  William  Huggins,  Field  Marshall  Sir  Henry  Norman, 
Admiral  Sir  Yeaey  Hamilton,  Sir  Harry  Johnston,  Sir  Thomas  Holdicfa,  Hon. 
George  C.  Brodriok,  Admiral  Sir  Lewis  Beaumont,  Sir  George  S.  Mackenzie,  Dr. 
8»en  HediD,  Mr.  Douglas  W.  Fresbfield,  Sir  Henry  Bulwer,  the  Astronomer  Royal, 
Mr.  Pember  Reeves,  Admiral  Sir  E.  B.  Fremantle,  Admiral  Sir  James  Bruce,  Sir 
George  Whilehouse.  Mr.  L.  W,  Longstaff,  Prof.  Thorpe,  Prof.  Ray  Lankester,  Hon. 
Al/red  Dobaon,  General  Shaw  Stewart,  Mr.  R,  Chalmers,  Hon,  W.  E.  Macartney, 
Colonel  J.  K.  Trotter,  Admiral  Sir  R.  Tracey,  Prof.  Silvauua  P.  Thompson,  General 
Sir  Henry  Smyth,  Sir  James  Hayes  Sauler,  Mr.  Julian  Ccrbett,  Mr.  Grant  Ogilvie, 
Mr.  Alfred  Sharpe,  Mr.  C.  H.  Read,  Major  L.  Datwin,  Mr.  J.  F.  Hughe?,  Mr.  B.  L. 
8.  Cocks. 

After  the  toaats  of"  H.M.  the  Kin?,"  Patron,  and  "  H.R.H,  the  Prince  of  Walep," 
Vice-patron,  the  Presidbrt  proposed  the  toast  of  "  The  McdBlliHtB,"  which  was  re- 
sponded to  by  Mr.  Dooolas  Feeshfield  and  Dr.  Svkm  HsniN.  The  Preeideni' 
next  proposed  "Success  to  the  Antarctic  Expedition."  Major  Dabwjn'  proposed 
"The  Guests,"  responded  to  by  Sir  Wii.ijam  Huooins  and  Mr.  Prmbeb  Rrrvb;*. 
The  toast  of  "  The  Staff  "  was  proposed  by  the  Prebidisnt,  and  responded  to  by  tlie 
Secretabv.  Mr.  Eobukd  Oosse  proposed  the  toast  of  "  The  President  an<l  the 
Society,"  which  was  responded  to  by  the  Presioe.st. 


Thirl''enlh  OnUwiry  Meeting,  June  8,  1903. — Oolonel  G.  Eari.  CriDRCH, 
Vioe-Proaident,  in  the  Chair. 

BLECTtoKB: — Jjtatt.  J.  W,  M.Ame$,  5(4  Ftailien  ;  Dr.  Ward  Brinton  ;  A.  II. 
Whytt  Batler,  A.M.  In*t.  O.E.;  Ben.  E.  8.  Cronin ;  Eenry  Robert  Conway 
MA*,  I.C.S.;  Alaglair  Maepherion,  Grant;  Willian  Jama  Hoyten,  M.R.C.S., 
L.R.C.P. !  Arthur  Albtrl K«ight ;  Swgton-Capl.  John  Smith  Furdy, Uk  N.Z.M.R. ; 
Jouph  Tucker;  W.  It.  Speacar ;  Sir  Oeorgt  WhiUhoute,  K.CB. ;  Men-yn 
Wittiami, 

The  Paper  read  was  :— 

"Journeys  in  Mongolia."    By  C.  W.  Campbell,  ck.q. 
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FcurteejitJi  Ordinary  Meeting^  June  10,  1903. — Sir  Clements  Markham, 
.•.*••  K.C.B.,  F.R.S.,  President,  in  the  Chair. 

.fhp'-Paper  read  was : — 

'**  O^e  First  Tear*s  Work  of  the  Natiooal   Antarctic    Expedition."     By  the 
President. 


> 

V  Fifteenth  Ordinary  Meeting,  June  22,  1903. — Sir  Clebcents  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections: — Oerald  James  Frederick  Adams;  Granville  Sevan;  Herbert 
Fulford  Bush  ;  L.  Hope  Centeno  ;  Thomas  Herbert  Davies,  B.A. ;  Arthur  Henry 
Dunning ;  Dr.  P.  Dwyer ;  Frank  Flowers ;  H  8.  Hdt ;  J,  J,  Hubert  Humphreys ; 
Captain  W.  J,  Johnston,  B,E. ;  Wilfred  Henry  Jones,  M,A. ;  Mark  Jamestoum 
Kelly  ;  Bichard  Boope  Linthome ;  Walter  B,  Marley ;  Tyler  Morse ;  William  John 
Bad/ord;  Edward  Bobins,  C.E.  ;  Bev,  Francis  Henry  Sprent;  Lieut,  Francis 
Maurice  Collins  Stokes;  Albert  B.  B,  de  Tschamer;  Lieut.  W.H.  Wilkin. 

The  Paper  read  was : — 

**  Explorations  in  BoliTia."    By  Dr.  Evans. 
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Additions  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.a.S. 

The  following  abbreviations  of  nonns  and  the  adjectives  derived  from  them 
employed  to  indicate  the  source  of  articles  from  other  publications.    Geographi* 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =  Commerce. 

G.  Bd.  =  Comptes  Bendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographle,  Geografia. 
Ges.  =  Gesellsohaft 
I.  =  Institute,  Institution. 
Iz.  =  Izvestiya. 
J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  koniglich. 
.=  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Soci^t^,  Sels^b. 

Bitzb.  =  Bitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  ZapiskL 


On  account  of  the  ambieuity  of  the  words  oetavot  quarto,  etc.,  the  size  of  books 

the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the 

half-inch.    The  size  of  the  Journal  is  10  x  6}. 

A  selaetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  **  JomaL'* 

STIBOFI. 

Austria—Alps.  O.  Abh.  7  (1903) :  pp.  52.  KttlliL^ 

Die  Vereisung  der  osterreichischen  Alpenseen  in  den  Wintem  1894-5  bis  1900-1  - 
Von  Prof.  Dr.  J.  Mailner.     With  Diagrams. 

Austria— Danube.  If.  k.h.  Q.  Ges.  Wien  46  (1903) :  8-11.  Onily 

Geoffraphisoh-G^logisehas  ans  dem  oberoeterrelohlMhen  Donautale.    Yon  H.  V. 
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Pobliostionen  fBr  die  InteniB  lion  ale  Eidmesanng.  Die  ABtronomisclie-Oeod&t- 
iKhen  Arbeiten  dcs  K.  und  K.  MiUtir-G?ogf»pIiigobon  InatJlulea  in  Wien. 
XIX.  Band,  ABtronomisohe  Arbeiten,  7.  Polbohan  und  AssLmiilh-Measungen 
snf  den  SUlionan  Ainbroinj,  Blazkoy.  Doubrnva,  Komojk,MeIeclmn  (nnr  Polhohe), 
Mem  vraty,  SpiHavn,  Spitzber^,  8?iduik,  Tofc  und  Volini  Yreh.  Heraoagegehea 
vara  K.  nnd  K.  Militlr-Geographiaohen  Inglitute.  Wien,  1902.  SiBo  12  x  9i, 
pp.  Ti.  and  216. 

iMtri*— inria.  VierteljahTi.  G.  UnlerricM  3  (1903):  138-U2.  Kreb». 

Wandernngen  am  Tstrien :  Dor  TBchilnshenboden.    Von  Dr.  N.  Krebs. 

BaftM  PaninnJa.  &Z.9{1903):  119-160.  Phllippion. 

Neaero  Forgobungen  in  der  vestlicben  BalkauhulbiDBel.     Von  Airrcd  Philippwin. 

Btl^nm— Coal.  MAn.  3.  Belgs  Gfohgie  IB  (19(]2):  77-120.  8ta£ni«r. 

Etudes  Bar  1e  baasin  liouiUer  du  Nord  (io  la  Deleiqoo.     Par  S.  BUinier.     With 

Belgium — Vannlkotnrai.  lolU. 

Jtfifn..  Co'aronn^t  Aewl.  E.  Bei.  Bdglquis,  Coll.  8=  63  (1903) :  pp.  81. 

Les  Grandes  Febriques  eu  B«lgique  vera  la  miliea  du  XVIU"  SiMe  (17t;l).    Par 

Annan  d  Jutin. 
Mgiam— Klnarali.        Mfm.  S.  Beige  Qfotogie  16  (1902) :  1-15.  Btainiar. 

Deaoription  iet  gllea  me'tallif^reB  de  la  Belgique.     Par  X.  Stainier.     Wilh  Plant. 
BnlgarU.  IBtleoTolng.  Z.  20  (1903) :  97-107.       iHtdrkoff  and  Katiner. 

Zata  Kllma  von  8oSa.     I.   Einitre  Notizen  Qber  dlo  Lttrttcmperutur  von  Sofia. 

VoD  Dr.  A.  liohiikoC— U.  Ueber  den  li^lichen  Gang  dcr  Tempemtur  au  Sofia. 

Von  C.  EftSBner.— Iir.   10-Jaliiige  Mittel  Ton  Sofia.     Von  A.  Ischirkoff  und  C. 

OfBtral  Enropt.  ITI«. 

NioderBchlag  nod  Abfluag  in  Mittelemopa.    Von  Prof.  Dr.  W.  UIo.    (Foreohnngen 

mr  deutschen  Landea-  nnd  Voliakunde  .  .  .  herauagegeben  Ton  Dr.  A.  Kirch- 

boff.     Vlertehnler  Band.  Heft  5.)    Stuttgart:  J.  Engeihorn,  1903.    Siaa  9}  x  Oi, 

pp.  435-516. 
Tranea— Coaiti.  C.  Rd.  133  (1903):  1039-1043. 

Sur  les  nnciennes  lignee  de  riTBge  plioctnea  et  qn  ate  main 

de  la  Sl^diterranee.     Note  de  C.  Dep^rct. 
Ttane*— DanpUne.  BS.G-  Ima39(1903):  1G3-180. 

Le  maasif  de  roieana.     Far  Uanrice  Maquot. 
IraBafr-PorU        U.S.  Lang«e,loe.  G.  36  (1902) :  351-361,  465-47E 

Lea  Porta  Fmn^aia.     Pur  E.  Bonchet. 
Ctnnanj. 

Beitigge  mr  Siedlungageognipbici  dea  Unleren  MoBelgebietefl.    Von  Dr.  Wilhelm 

Ademeit.     (Forschtingi^n  zur  deutsoban  I.andee-  und  Votkskunde  .  .  .  herauB- 

gegeben  Ton  Dr.  A.  Kircbhoff.    Vierzebnler  Band.  Heft  4.)    Stuttgart:  J.  Engel- 

hom.  1903,    Siie  9}  x  GJ,  pp.  335-434. 

See  note  in  Jlontbly  Record  (n«(e,  p.  79). 
fl«nBSii7— Bavaria.    Jahrr'b.  G.  Get.  Minchen  (1901-1902):  87-120.  IWndi 

Die  ehematigen  Weinkutturen  in  Biidbajern.    Eine  gcograiiblacb-kaltnrgesobiaht- 
liclie  SkizKo  von  Dr.  J.  Reindl.      WUh  JHurtrQlioiu. 
^^nBrny— Limnology.    Jahnvb.  G.  Ge'.  MUnehen  (1901-1902):  55-88.  Oebbiaj, 

fijdrochcmiuhe  Untfrauebnugen  des  Wlirm-,  Eoobel-  und  Walobenaeca.     Von 
O.  Q  ebbing. 
""•maaBy— MaeWenburg,  Kaaitner, 

X>ie  Nordiwtliclie  Heide  Meoklsnbarga  naab  ihrer  geologisoben  Bf  BobafTenbeit  nnd 
XnUtebnng.     (Mitt,  nui  dcr  QroBslicrxoglicb  Mt-cklenbuig.  Oeol.  Land  emu  atalt 
Kiii.)     Inaugural- DiBBcrtation  von   Alexander  Kaeatner.     Boatock,  1001.     BJze 
-lit  X  9.  pp.  2S.    Map  and  Stction*. 
^_    Bee  note  in  Monthly  Record  (anU.  p,  80). 

**«Bi«n7— Pnnda,  I'titnnann,  M.  49(1903):  04-68.  Bnwn. 

'        ^t!  Pcbilling-See  irn  PreuBaiatben  Oberlande.      Eiue   landtskundlicbe  Stndio. 
^wG.  Br»iin.     Wm  Map. 


Sepeiat. 

ir  lea  cotea  franfaiaea 

Haqnet. 
Boncbet. 
Aden  alt, 
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Germanj — SamlAncL  Jankowtky. 

Samland  nod  Seine  Bevolkernng  .  .  .  Yon  Kadolf  Jankowsky.  Konigsberg  i.  Pr., 
1902.    Size  9x6,  pp.  76.    Map. 
See  note  in  Monthly  Record  (p.  80). 

Germany— Thnringia.     ViertdjdkrB.  O.  Unterrieht  2  (1908) :  129-138.  Sehomen. 

Ein  geographischer  Augflug  naoh  Thiiringen.    Yon  H.  Schomers. 

Greece — Enbcsa.  O^er. 

Qaellen  und  Forschnngcn.  znr  alten  Geschiohte  and  Geograpliie.  Heft  6.  Topo- 
grapbie  und  Gesobichte  der  Insel  Euboia.  I.  Bis  znm  peloponesisohen  Kriege. 
Yon  Fritz  Geyer.    Berlin:  Weidmann,  1903.     Size  10  x  6},  pp.  124.    Price  is. 

Holland.  MAn.  8,  Beige  Oa>logie  16  (1902) :  129-153.  Lone. 

Le  Bhin  et  le  glacier  Scandinave  qnaternaire.    Par  le  Dr.  J.  Lori^.     With  Maps. 

Italy.  Biv.  O.  Italiana  10  (1903) :  169-179.  Xal&ttL 

Snlla  necessity  di  ana  Geografia  dell*  Italia  medieyale.  Memoria  poetama  del 
Prof.  B.  Malfatti. 

Italy— BibUograpby.  Biv.  G.  Italiana  9  (1902)  :  pp.  45.  XagiitrU 

Bibliografia  Geografica  della  Regione  italiana.  Anno  i.  1901.  Bassegna  di 
L.  F.  De  Magistris. 

Italy — 71orenoe.  Hyett*. 

Florence,  Her  HiBtorj  and  Art,  to  the  Fall  of  tbe  Bepnblio.  By  Francis  A. 
Hyett  London :  Metbuen  &  Co.,  1903.  Size  9  x  5},  pp.  xxxii.  and  600.  Priee 
Is,  6e2.  net.    Presented  by  the  Publishers. 

Italy— Hydrology.     Biv.  Q.  Italiana  (1902):  619-630;  10  (1903):  21-44.      Bertolinl 
Ancora  della  linea  delle  8orgive  in  relazione  alle  lagane  e  al  territorio  yeneta 
Del  prof.  G.  L.  Bertolini. 

Italy— Bivers  and  Olaoiers.    Biv.  G.  Italiana  10  (1903) :  146-151.  Marinelll 

I  gbiacciai  nel  regime  dei  finmi  alpini  secondo  ana  memoria  dell*  Ing.  Gandenzio 
Fantoli.    O.  Marinelli. 
See  note  in  Montbly  Bccord  (p.  90). 

Italy— Terminology.  Biv.  O.  Italiana  10  (1903):  45-53.  Oroeioni. 

Termini  geografici  dialettali  di  Yelletri  e  dintorni  raccolti  da  G.  Crocioni. 

Italy— Tucany.  Biv.  O.  Italiana  10  (1903):  201-208.  BainellL 

Le  oBservazioni  fisicbe  in  Toscana  di  Pier  Antonio  Micbeli  per  il  Dott.  G. 
Dainelli. 

Micbeli  was  bom  in  Florence  in  1679,  and  died  in  1737. 

Mediterranean— Crete.  Obalikioponlos. 

Sitia,  die  Osthalbinsel  Ereta's.  Eine  geograpbiscbe  Stndie  von  Dr.  pblL  L. 
Gbalikioponlos.  (Yeroffeutlichangen  des  Institnts  fUr  Meereskande  and  dea 
Geograpbischen  ^stituts  an  der  Universitat  Berlin,  Heft  4.)  Berlin:  E.  8. 
Mittler  &  Sohn,  1903.  Size  10^  x  7,  pp.  viii.  and  138.  Maps  and  lUustraHons. 
Price  5s. 

Mediterranean — Crete.  

Tbe  Cretan  Exploration  Fnnd.    [Report,  1902.]    Size  9}  x  7},  pp.  8.    Sketch-map, 

TTnited  Kingdom— ComwalL  Hnll. 

Tbe  Cheesewring,  Cornwall,  and  its  Teacbings.  By  Prof.  Edward  Hall,  p.ba, 
tttc.  (A  Paper  read  before  tbe  Yictoria  Institate,  Febraary  16,  1903.)  Size 
8}  X  5},  pp.  16.    Illustrations.    Presented  by  the  Author. 

Tbe  *'  Cbeesewring  **  is  a  remarkable  pile  of  rock  near  Liskeard. 
TTnited  Kingdom— England.  Milne. 

Tbe  Gentleman's  Magazine  Library :  being  a  Classified  Collection  of  tbe  chief 
contents  of  tbe  Gentleman*s  Magazine  from  1731  to  1868.  Edited  by  George 
Laurence  Gomme.  English  Topograpby.  Edited  by  F.  A.  Milne.  Part  x. 
Sbropsbire — Somersetsbiro  (pp.  xiv.  and  350);  Part  xi.  Staffordsbire — Saflblk 
(pp.  xiv.  and  328);  Part  xii.  Surrey— Sussex  (pp.  xiv.  and  382);  Part  xiii. 
Warwickshire— Westmoreland— Wiltshire  (pp.  xii.  and  388) ;  Part  xiv.  Worees- 
tersbire— Yorkshire  (pp.  xii.  and  418).  London:  E.  Stock,  1898-1902.  Sixe 
9  X  5J.    Price  Is.  6d.  per  vol. 
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Vnitod  Kingdom — Falmoath.  v*T' 

Old  Falmnuth.  Thn  Htorr  of  the  Town  from  Iho  dnys  of  the  KlUiprowB  to  tbo 
Earliest  fart  of  tlie  19th  Century.  By  Snean  E,  Gny.  London  :  Heodley  Bro«., 
1903.     Size  9  x  5|.  pp.  xiy.  and  260.     Map  and  RinitTaUoM.     Friet  It.  M. 

Diited  Kingdom— London,     QaarUriy  Rn.  187  (190B)  ;  a62-2G9.  

The  Fori  of  London. 

ITDitBd  Kingdom— Trftdo.  Popetea. 

WirtschaftsseoErophiaplie  Studien  ftna  GrosHbritinnlen.  Von  B.  D,  Popeacu. 
Leipzig :  O.  Schmidt.  1903.     Size  9x6,  pp.  178.    PrttenleA  tji  th»  Author. 

DBiUd  KingdoM— Torkthire.  BRddalt;. 

ThoToagh  Oaide  Beriw.  Torbahire  (Piirt  i.).  The  Eaat  Coast.  York,  and  the 
OoDDtry  betveen  the  N'.E,  Mnin  Line  hhiI  the  Sea :  bIso  the  Cuthednl  nnd  Oaatle 
of  IhiTham.  By  M.  J.  B.  Baddeley.  Fonrth  Edition,  RpTioed.  London;  Dulan 
4  Co..  1902.  Size  6J  x  4i,  pp.  ivi.  and  142,  Mapt  aud  Plant.  Price  2>.  6d. 
Praenttd  by  Vie  PvhUtheri. 
Specfal  attention  haa  been  paid  in  this  edition  to  the  requiroments  of  cyoliata,  and 

there  are  additiona  in  other  dirtctionfl  also. 


Woaikof. 


Herdman. 


inbU.  Rfr.  G.  B2  (1903):  I23-I3i,  250-2C3.  Birrfc, 

L'Arabif.     Pnr  1'.  Itarr^.     With  Map. 
CupUn  Sm.  M'-tforolog.  Z.  20  (1903) :  54-57. 

Dit  Beanllate  dcr  Korabogbuz-Ripedition.    Ton  A.  WoeikoF. 
Cqrlon.  .Vfi(uree7(1903):  620-622. 

~  Tfap  Peatl  Fisheriea  of  Ceylon.     By  Prof.  W.  A.  Herdman,  r.aa. 

ttln«.  Army  Mtdiad  DepL  Bep.  43  (1901) :  381-410.  

Report  on  the  Medical  History  of  tho  Csmpftiga,  China  Field  Force,  lilOO-1901. 

China— OaOgraphiBal  Nkmoi.     Ta-Sii-Tang-Kuo  1  (1899-inOO):  43-52.  

Dcnouiinu^s  liiulBa  peloB  chinezes  ao  sen  paiz,  bo  Jnpllo  e  aos  principoca  paixeH 
enropeuB,  etc 
Cliiiw—OTMt  Wall.  Black, 

The  Groat  Wall  of  China.     By  C.  B.  D.  Black.    [From  the  CofcuWa  Bcr.Vw  for 
.lunnary,  1903,]    Si;ie  II  x  SJ,  pp.  12.     [See  note  in  Monthly  Eeoord.] 
Chisa — MasM.  Da  Oama. 

Ta-Sti-Tang-Kuo  1  (1899-1900);  31-41,  113-119,  181-188,  305-310;  2  (190*1-1901): 
693-702, 747-763. 
lima  lesorrei^ao  hiatorioa.    (Paginaa  in^ditas  d'um  viaitador  doa  jeanitaa  [Lniz 
da  Ganm])  (11)65-1671). 

China — HavBo.  ■   

r,i-A-ri.Fan{f-i.'itt)l(1899-l!100):  213-223,  :i69-380;  2(1900-1901);  411-435. 

Ab  fortnlezBs  do  Hacuu.     With  Illiulrittiont. 

C&iok— Mongolia.        JahreA.  O.  €a.  Miinehm  (1901-1902)  :  1-40.  Stanffonbarg. 

Bin   Ritt  dnich  die   oBtlicho   Mongolci.      Von  Weroor  Schenk   Frcihetm  Ton 

StBDirenberg.     With  IlluaraUon: 

CliJm— PMhfli.      Jahreib.  G.  Ga.  MHnrhen  (1901-1902) ;  iiiTi.-xli.  KBbeL 

Urci  Monate  an  der  Wcatgrenzo  Ton  PetBohili.     Von  Oberlonlnant  Kai«1. 
*5Hii»  and  Pania.    Imp.  and  Atiatia  Qaarlaly  Rev.  16  (1903) :  1 44-169.  Paikar. 

Chinese  Knowledge  of  Fairly  PorsiB.     By  E.  TI.  Parker. 
*'K-«oh  iBdo-Chtna.  ijep.  G.  62(1903):  200-224.318-344.  Ihoi. 

X'Indo  Chine  fran';niae.     Par  Capitaina  Iboa.     With  Map. 
^xa.dla— BengaL  XnlUok. 

Stitory  of  the  Vaiayaa  of  Benfin!.     By  PromnthB  Nath  Mullick.     Ctilcnlta,  1902. 
Silo  7i  X  5.  pp.  iT.  and  190.     Tico  G'piet  priiented  bg  lie  Author. 


Prain. 

Keporl  of  the  Director  of  the  Botanical  SnrTey  of  India  f  Dayid  Prainl  for  tho  year 
"■901-1902.  ' 
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India— Central  ProrinoM.  WaDnr. 

Mem.  Oeolog.  8urv.  India  83  (Pt.  3)  (1902) :  ptp.  22. 
The  Geology  of  Ealahandi  State,  Central  Proyinoet.    By  T.  L.  Walker.     WUk 
Map  and  Plate. 

India— Din.  ¥«■§•- 

Ta-88i'Tang-Kuo  1  (1899-1900) :  381-388 ;  2  (1900-1901) :  437-442,  493-497,  55S-660 
631-637,  683-692 ;  8  (1902) :  22-30,  76-83,  138-146,  202-209,  286-297. 
Diu  (exoerptos  d*am  liyro  invito).    A  Pereira  Xones.     With  lUudrationM. 

India— Laterite.  Geolog.  Mag.  10  (1903) :  154-159. 

The  Composition  of  Indian  Laterite.    By  H«  Warth  and  F.  J.  Warth. 

India  and  Persia.  J,E.  India  Absoo.  84  (1903) :  12-39. 

Russia,  India,  and  the  Persian  Galf,  or  the  Western  Frontiers  of  India.  Bj  J. 
D.  Bees. 

Malay  Archipelago — Sumatra. 
Pflanzer-  and  J&gerleben  anf  Sumatra.    Yon  Eduard  Otto.    Berlin :  W.  Sflaserott, 
1903.    Size  8}  x  5},  pp.  186.    lUuitratioM,    Price  8s. 

Xalay  Peninsula -Tin.         J.  Geology  11  (1903) :  135-154.  P 

The  Tin  Deposits  of  the  Malay  Peninsula,  with  special  reference  to  thoae  of  the 
Kinta  District.    By  B.  A.  F.  Penrose,  junr.     With  Map  and  IUu9trati4m$. 

Persia.  Petermanns  M.  49  (1903) :  60-64.  B 

Von  der  kaukasischen  Grenze  naoh  Tabriz  und  Kaswin.  Von  A.  F.  StaU. 
With  Map. 

Persia — Kermanshah.  Hal 

Trade  and  General  Condition  of  the  City  and  Proyinoe  of  Eermanshah.  Foreign 
Office,  Mifloellaneous,  No.  590, 1903.    Size  9}  x  6,  pp.  76.    Price  4d, 

PhiUppine  Islands.  National  O.  Mag.  14  (1903):  185-195. 

The  Conquest  of  Bubonic  Plague  in  the  Philippines.     With  lUfiUratione, 

Russia.  Wxifkt^ 

Asiatic  Bussia.  By  George  Frederick  Wright  Two  Tols.  London :  E.  Nath : 
New  York :  McClure,  Phillips  &  Co.  1903.  Size  9}  x  6,  pp.  xxii.,  638,  and  xiL 
Map$  and  lUtutrations.    Price  £1  ]2«. 

Hnisia— Caucasus.  Loewinson-Leuiag.— 

MateriaJien  Qfologie  Huttlands  21  (1903) :  108-110. 

Geologisch-petrographische  Untcrsuchungen  im  Bereich  des  Massivs  und  der 
Ausl&ufer  dcs  Kasbek  im  Jahre  1899.  Von  F.  liOewinson-Lessing.  [In  Russian. 
Bimm^m  German.]     With  Plates. 

Bussia— Caucasus.  Badde. 

Die  Sammlungen  des  Kaukasischen  Museums  im  Vereine  mit  Spedal-Gelebrteii 
bearbeitet  und  herausgegeben  von  Dr.  G.  Badde.  Band  ii.  Botanik.  Yon  Dr. 
G.  Badde.    Tiflis,  1901.    Size  12}  x  9,  pp.  x.,  102,  and  202.    Maps  ami  Platee. 

Bussia— Eastern  Siberia.  Xikhailofikj. 

Trav.  SouB'Seet  TroitgJmaawik.'Kiakhta  S.  Imp.  Ritste  O.  3, 1900  (1902):  63-180. 
Troitzkossawsk  et  les  faubourgs  Eiakhta  et  Gust-Kiakhta  sous  le  rapport  aanitaiie 
et  ^conomique.    Par  I.  P.  Michailowsky.    [In  Bussian.] 

Busiia— Eastern  Siberia.    B.8.0.  Com.  Parie  24  (1902) :  565-570.  LnbM. 

En  Asie  russe  et  en  Extreme-Orient.    Par  P.  Labb^. 

BuisU— Sakhalin.  Scottish  0.  Mag.  19  (1903) :  183-190.  HawM. 

A  Visit  to  the  Island  of  Sakhalin.    By  C.  H.  Hawes.     With  lUustraUoM, 

Buiiia— Siberia.  Meister  and  Uhitakj. 

Explorations  g^ologiques  dans  les  B^gions  aurif^res  de  la  Siberia.  B^on 
aurif^re  dl^nissdi.  Livr.  iii.  Bassin  de  la  Tatarka.  Par  A.  Meister.  Explora- 
tions g^ologiques  dans  les  bassins  des  rivieres  Pit,  Gorbylok,  Oud^r^i.  Par  N. 
Izhitzky. 

Bussia  and  Persia.  KmluMr. 

Bussland  in  Asien.  Band.  vi.  Die  Beziehungen  Busslands  zu  Persien  Ton 
Krahmer.    T^eipzig :  Zuckschwerdt  &  Co.,  1903.    Size  9}  x  6},  pp.  126.    Price  St. 
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Xuiiui  Csntnl  Aiia.     B.S.e.  Com-  Parii  24  (1902);  55I-5C1.  Lant. 

Uoe  E^typte  rudie.     TorkextaD  et  Boukharie.    I'ar  D.  I«<r»t. 
lutikii  Central  Atia.    /)ni(»-A.  Aumlwhau  O.  26  (190^) :  !ins-3l8.  Orlonkf. 

£iD  mftchtigGa  Gebiet.  nclolies  dnrcli  Tnigation  kuUtviert  neiden  aoll.     Von  J,  v, 
Orlowaky.     With  Ifap. 
Tnrfcer.  Titleooki. 

The  Reatoratina  of  the  Ancient  IrHestiim  Work*  on  tlifi  TigriB.  or  the  Be-creation 
of  Chaldoa     By  Sir   Willinm  Willconke.    Cairo,      1903.    Size  9)  x  6i.  pp.  72. 
Atapt  nnd  llluttraUont.     Prttenled  hg  the  Aatlutr. 
Turkay— Ana  Kinor.         Olobai  B3  (1903):  l(a-169.  186-191.  Bnge. 

^leinaitcn  nla  Wiefro  der  «iBBeDKliBftli<>hen  Krdknnde.    Von  8.  Bngs. 


AVBIOA. 


.Ulo-i?thiapieQ8. 


—Tmxim. 

XL.'£Uuopio,  I'AniFlotem 

:K='ar  M.  Kouire. 
A-I^^^uuii*— Hi*t«rieaL  CastanJioio  and  Whitewaj. 

"^XThe  Portucueic  Elpedifloa  to  AbyBtioia  in  1541-1543,  as  naimted  by  Caabmboeo. 

'•••itli  some  Conlomporary  IMtera.  the  Short  Anronnt  of  Bermiidez,  and  Cartaln 

-.■rixlracta  from  Correa.     TraceBatcd  and   edited  by  B.   8.  Whitewaj.     London : 

^^BaklDjt  Society,  1902.    Size  9  x  6},  pp.  cxxxii.  and  296.    Map  and  Uluttratiaiu. 

-^^Tfoded  by  tht  EaUuyl  Soeiety. 
*'^*.  lea.  OWnMB3(1903);  197-190.  8ing»r. 

'Xiie  deutsohe  AfrikafonobiinK.    Von  H.  Singor, 


~l~.e  XXIU*  Congr^  G^eraphiqae  rrao^aia  et  le  Hillenaire  do  la  Ville  d'Oian. 
:pBr  Arthur  de  ClapaiMe.    GenoTa,  1902.     Size  7}  x  ■>,  pp.  37. 
^v~S.ti*li  Batt  AMu.  ArkeU-Hardwiak. 

~An  Ithtj  Trader  in  Nortli  Kenia.  The  Beoord  of  an  Expedition  through  Kikuja 
*!>  Galla-Lruid  in  East  Eijnutorial  Afrioo,  with  nn  ac»mnt  of  the  Kendiii  and 
S)nrkc-noji  Tribee.  By  A.  Arketl-Hnrdwick.  London,  etn, ;  Longmans,  Green  *  Co., 
I'.W8.  Size  9  X  5|.  pp.  in.  and  3G8.  Map  and  lUvttrationt.  Priee  Vii.  6d.  nrt. 
-frrKTiled  tjr  tke  Puhlitheri. 
■■**-4tUh  Eart  A&iea.  Whyt«. 

-Africa,  No.  8  (1903),  Beport  bj  Mr.  A.  Whjta  on  Ue  recent  travels  alongtha  soa- 
«3(«at  bolt  of  tho  British  East  Africa  Proteotomte.  linden,  1903.  Size  13  X  81, 
Kp.  18.    PlnU:     Price  8i<l. 

yoGixA  in  the  Monthly  Hecord  (p.  83), 
^^^a  Colooj.  Xllpla. 

Tiie  Cap*  of  Good  Hojio  Civil  Sarvioe  List.  1903  ;  containing  tlie  Offlcinl  Betum 
•^t  the  Civil  and  Militnry  F^tabliglimentg  of  the  Colony,  I'eniiion  Lilts,  Acts  and 
Itegnlations.  Service  and  Datien  of  Ofllcers.  Fartlculare  uf  the  Government  and 
Tatliament.  Local  Boards  and  Conrts,  etc.  also  the  Civil  Service  CalandHC,  19i).t, 
Tontaininp  all  Matters  connected  with  tho  Kxaminations  for  entry  into  the  Service, 
ond  the  Civil  Service  Law  Ezaminationa,  Edited  by  E.  V,  Eilpin.  Cape  Town  : 
W.  A.  Richards  A  Sons,  1903.  SiKc  9  x  5i.  pp.  xlviii.  and  *61.  Map. 
^^ngo-lTavigation.  B.S.G.  MantilU  20  (1902) :  450-4Sr>,  BertbUr. 

T.a  Navigation  flaviale  an  Con^o,    Par  L.  C.  BerthiOT. 
%S7pt.  JahreA.  Q.  Qei.  MSneAen  (1901-1902) :  iix.'ixxii.  Staindorff: 

B<ii§o  von  Euim  dnroh  die  libysche  Wiiate  znr  Ammone-OaNe.     Von  G.  SteindotB'. 
^fcgrplHUs.  Popular  Sei.  Monthly  62  (1903):  5;i0-5Gl.  Baksr. 

The  Nile  Dama  and  Beaervoir.    By  Sir  B,  Baker,     With  /Iliufrntioni. 

^BTPt  and  the  Indan.  

Pgypi.  So.  1  (1902),  Beports  by  His  Majesty's  Agent  and  Coneal-Qeneral  on 
ilic  Pinanees.  Administration,  and  uondition  of  Egypt  and  the  Soudan  in  1901. 
London :  Eyre  and  Spottiswoode.  1902.  Size  ISJ  x  SJ,  pp.  iv.  and  80.  Price  SJrf. 
Egypt.  No.  1  (1903).  Ditto  in  1902.  ly>iidan:  Eyre  4  Spottitwomic,  1903. 
BiM  18i  x  8i,  pp.  It.  and  98.    Priee  lOd,    [Bee  p.  a2.J 
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SfTptian  Sudan.  Mouvement  0.  80  (1903) :  175-182, 187-191,  199-2(HL  Wanttn. 

Lot  Territoireg  pris  k  bail  dn  Hani  Nil.    Par  A.  J.  Wautera.    Jlfopt. 

Freaoh  Congo.  Rev,  Colon,  (1903) :  403-406.  Conpi. 

Heconnaissanoei  faites  dans  la  rdgion  de  Bangui  du  6  jnln  an  25  aodt  1902.  Par 
M.  Coupe.     With  Map, 

French  Oninea.  Rev.  Colon,  (1903) :  373-38G.  BonoheB. 

Region  du  Labb^.    Rnpport  du  oapitaine  Bonchez. 

French  Oninea.  Rev.  Colon.  (1903) :  389-400.  Ganthier. 

Gerole  dn  Rio  Nunez.    Rapport  do  M.  Gauthier.     WOh  Map. 

French  West  AMca.  Thmnann. 

Ren$e%gnemenU  Colon.,  ComiUVAfriqtte  Franfaite  (1903) :  1-18,  98-104, 121-135. 

De  la  Ci^to  d'lyoire  au  Soudan  frani^ais,  la  mission  Thomann.     Wiih  Map, 

Niger.  Tour  du  Monde  9  (1903)  :  1-96.  Lenfiant. 

Le  Niger,  voie  ouTerte  a  noire  empiro  Afrioain.  Par  le  Oapitaine  Lenfant.  With 
Map$  and  Uhittrations. 

Portngnete  Colonies.  JS.iS^.(?.  Lit&oa  19  (1901):  535-761.  Coata. 

Kstudo  sobre  a  administra^&o  cIyH  das  nossas  possessoes  africanas.    Por  E.  Costa. 

Portngnete  Bast  Africa.     B.S.G.  Luboa  19  (1901) :  827-849.  d'Efa. 

E8b(^  geogn^phico-historioo  dos  territorios  Portugueses  entre  o  Indico  e  o  Nyaaaa. 
Por  V.  Almeida  d'E9a. 

Portngnete  Eatt  AfHca— Pearl  Fishery.    B.S.O,  Litboa  21  (1903) :  1-20.  F«rrat. 

As  pcrolas  o  a  sua  pesca  em  Mo9ambique.    Por  I.  Ferras. 

Rhodesia.  

The  Itritish  South  Africa  Company.  Reports  on  the  Administration  of  Rhodesia, 
1900-1902.  With  Appendix.  Size  lOJ  x  8J,  pp.  474 ;  Appendix,  124.  Map*^. 
Pi'tttnM  by  the  BritUh  South  Africa  Company. 

Bhodetia.  


British   South   Africa   Tompany.     Administration  of  North-Eastem  Rhodesia. 
Roix>rt  on  tho  Administration  of  North- Eiistem   Rhodesia   for  the  Two  Yean 
<>niiin^  Maroh  81.  1902.    Official.  Fort  Jameson.  1903.    Size  13  X  8,  pp.  34. 
Map.     Price  \0$.  (i<l.    rre$ented  by  the  Adminifirator. 

Sahara.  A  <rtiiw«  le  Moml^,  Tour  du  Monde  9  (1903):  89-92.  Dex. 

l/Kx|HHlition  a<fro8tatiquo  dn  Sahara.    Par  Leo  Dex.    With  Map  and  lUnttnUiotu, 

Sahara.  TaiUia. 

-4  <niirr«  U  Monde.  Tour  du  Mond-  9  (1903) :  57-60,  65-68,  73-76,  97-100. 

Xjh^  Tmnssaharion  e«t-il  possible  ?    Par  J.  du  Taillis.    Wiih  Map  and  Illuttrationt. 

Seath  Africa,  Begnln 

l.<r«  Ma-rotH"'.     Ktudo  j^\>graphiquo  et  ethnographique  du  Haut  Zamb^ze.     Par 
Ku):^n<«  IWguin.     Laustutne  and  Fontaines  :  £.  Sack,  1903.    Siie  7)  X  5,  pp.  156. 

Tho  author  has  wc^kcnl  as  a  missiivnarv  for  eeren  years  in  Baaotseland. 

West  Afrtea.  Rer.  0)l}n.  (1902):  249-27a  Ihiboe. 

I. a  Mi$!ii^\n  du  ilx^lfo  do  Guin<^.     Par  le  Uentonant  Duboc. 

i>n  ^'thnoU^ioal  ol\«Y>rvjitii>as  made  during  the  wtirk  of  the  FranoivSpaniah  delimi- 
taii\>n  ixuwmis^ion  in  the  i"orisiH>  Imy  region. 

Weal  Africa.  Sehaai. 

\\V*t-Afrika      Yixn  MoriU  Sohani,     Borlin :  W.  Siisserott,  1903.     Sixe  10  x  7, 
pp  ri  ami  4l<v      TriW  O^h.     Prt*r^ed  by  the  Vuhli*her. 

KO&TH  AKHICA. 

Alaska.  .Vi6Vmi;  0.  M^^^.  14  0^^"^^:  99-lCtv  BMcnoa. 

I'^l^i^ninj:  v^f  iV.o  .\la«Kikn  Torrit^vy.     IW  U.  lvmorT^>n.     With  JUmsintiont. 

Alaska.  X.Uf*m.\l  O.  V.>^.  14  0^^"^^ :  9l->^.  Waatdahl. 

Mo«ata\i\«  <«  I'nimak  Uland.  AWka,     Hy  K.  \Vo«uiahl.     Wiih  Map  emd  ntne- 
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Aaiarica.  Bev,  G,  62  (1903) :  1-21, 101-122,  225-242.  Briwe. 

Les  intei^tfl  allemanda  en  Am^riqae.    Par  A.  Brisse.     With  Map, 
Cwuda.  Fortnighay  Rev.  78  (1903) :  412-423.  Church. 

Canada  and  its  Trade  Boutee.    By  O>lonel  G.  E.  Churoh.     With  Map, 
Canada— Hew  BmMwiok.    B.  Nat,  Hid,  8.  Neu  Brunswick  5  (1903) :  90-101.    BaUey. 

Kotes  on  the  Highlands  of  Northern  New  Brunswick.    By  L.  W.  Bailey. 
Canada— Hew  Bmnswiok.    B,  Nat.  Eiat.  8.  New  Bruntwich  5  (1903)  :  35-92.    Oanong. 
Kotes  on  the  Natural  History  and  Physiography  of  New  Brunswick.    By  W.  F. 
Oanong.     With  Map$, 

Canada— New  Brunswick.    B.  Nat,  Hist.  S.  New  BruMwick  5  (1903) :  5-14.         Stead. 

Notes  on  Surface  Geology  of  New  Brunswick.    By  G.  Stead« 
C&nada  and  United  States.    National  Q.  Mag,  14  (1903) :  85-90.  Poster. 

The  Canadian  Boundary.    By  Hon.  J.  W.  Foster.     With  Map. 

JToxth  Amerioa— Olaeial  Epooh.    J.O.  2  (1903) :  21-25.  Whitbeck. 

n*he  Glacial  Period  and  Modern  Geography.     By  R.  H.  Whitbeck. 

Traces  the  influence  of  the  glacial  period  on  the  pbysical,  and  contiei|uentIy  uq  the 
e<:^c3nomic,  geography  of  North  America. 

BTofrth  Amerioa— Historical.  Thwaites. 

"The  Jesuit  Relations  and  Allied  Documents.     Travels  and  Explomtions  of  the 

Jesuit  Missionaries  in  New  France,  1610-1791.     The  Original  French,  Latin,  and 

Italian  Texts,  with  English  Translations  and  Notes.    Edited  by  Reuben  Gold 

Thwaites.    73  vols.     Cleveland :  The  Burrows  Bros.  Co.,  1896-1901.     Size  9J  X  6. 

•^ortraitSf  Map$,  and  Facsimiles. 

^•'^tited  States.  National  G.  Mag.  14  (1903)  :  171-185.  Adams. 

The  United  States — Land  and  Waters.    By  Cyrus  0.  Adams.     With  Map  and 
■^^lustrations, 

^^ted  States.  J.G.  2  (1903) :  40-45.  Eaymond. 

geographical  Positions  of  the  Base  Lines  and  Principal  Meridians  governing  the 
Public  Surveys.    By  W.  G.  Raymond. 

^'^Xed  States— California.    American  J.  Sci.  16  (1903)  :  342-362.  Diller. 

^VJamath  Mountain  Section,  California.     By  J.  S.  Diller. 
^*^^ted  SUteiH-California.    /.  Geologij  11  (1903)  :  155-165.  Hershey. 

"^lie  Sierran  Valleys  of  the  Klamath  Region,  California.     By  O.  H.  Hershey. 
*^  ^.ted  States — Census.  


'welfth  Census  of  the  United  States.     William  K.  Merriam,  Director.     Bulletins, 
Ids.  1-232.     Washington,  1901-02. 

,      _    The  agriculture,  manufactures,  etc.,  of  eacli   state  are   dealt  with  in  separate 
^'^^^letins. 

^  ^^ted  States— Meteorology.     Monthly  Weather  Bev,  80  (1902) :  482-485.       Murdoch. 
Cycles  of  precipitation.    By  L.  H.  Murdoch.     With  Diagram. 

^         Discusses  the  relation  existing  between  rainfall  and  the  level  of  the  Great  Salt 
*^^ke. 

^Xiited  States— Ohio.  J,  Geology  10  (1902) :  822-838.  Bownocker. 

The  Oil-  and  Gas-produoing  Rocks  of  Ohio.    By  J.  A.  Bownocker. 

^*  Uted  States— South  Carolina.  Jesnnofsky. 

Monthly  Weather  Bev.  30  (1902)  :  479-481. 

Some  peculiarities  in  frost  formation  over  the  coast  region  of  South  Carolina.  By 
L.  N.  Jesnnofsky. 

United  States— Trade  Boute.  Benton. 

The  Wabash  Trade  Route  in  the  Development  of  the  Old  North-west.  By  E.  J. 
Benton.  (Johns  Hopkins  University  Studies.  Series  zzi.  Nos.  1-2.)  Balti- 
more, 1903.    Size  9}  x  6},  pp.  112. 

Tlnited  States— Utah.  Huntington  and  Goldthwait. 

The  Hurricane  Fault  in  South-western  Utah.  By  E.  Huntinjrton  and  J.  W. 
Goldthwait.  (Reprinted  from  the  Journal  of  Geology^  vol.  xi.  No.  1,  January- 
February,  1903.)  Chicago.  Size  10  x  7,  pp.  46-63.  Sketch-map  and  lllustra- 
(toiM.    Presented  by  Mr.  E.  Huntingdon, 
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Sgyptiaa  SikIail  Mouvement  O.  80  (1903) :  175-182, 187-191,  199-201  Wanttn. 

Lea  Territoires  pris  k  bail  dn  Hant  Nil.    Par  A.  J.  Wantera.    Mapi, 

Freneh  Congo.  Rev,  Colon.  (1903):  403-406.  0Mp6. 

ReconnaisBanoeB  faites  dans  la  region  de  Bangui  da  6  jain  an  25  aotit  1902.  Pftr 
M.  Coup^.     With  Map, 

Frenoh  Gninea.  Bev.  Colon.  (1903) :  373-386.  BomImk. 

Region  dn  Labb^.    Rapport  du  oapitaine  Bonchez. 
Frenoh  Gninoa.  Rev.  Colon.  (1903) :  389-400.  Oautliiar. 

Cercle  dn  Rio  Nunez.    Rapport  dc  M.  Gauthier.     With  Map. 

Frenoh  West  Afrioa.  Thonuum. 

RenseignemenU  Colon.,  Comii^VAfrique  Franfaise  (1903):  1-13,  98-104,  121-135. 
De  la  Cdte  d'lvoire  an  Soudan  fran9ai8,  la  miesion  Tbomann.     With  Map. 

Niger.  Tour  du  Monde  9  (1903)  :  1-96.  Ltnfluit. 

Le  Niger,  voie  onverte  a  notre  empire  Africain.  Par  le  Oapitaine  Lenfant.  With 
Mapa  and  Ulnttrations. 

Fortngnete  Colonies.  B.8.0.  Lithoa  19  (1901):  535-761.  Coitft.. 

Estudo  sobre  a  administra^ao  civil  das  nossas  possessoes  africanas.    Por  E.  Costa. 

Fortngnete  East  Afrioa.     B.S.G.  Lithoa  19  (1901) :  827-849.  d'Sfa. 

EsboQo  geogn^phico-historioo  dos  territorios  Portugueses  entre  o  Indico  e  o  Nyaesa. 
Por  V.  Almeida  d'E^a. 

Fortngnese  East  AMoa— Fearl  Fishery.    B.S.O.  Litboa  21  (1903) :  1-20.  Farm 

As  perolas  e  a  sua  pesca  em  Mo9ambique.    For  I.  Ferraz. 

Rhodesia.  -^— 

The  British  South  Africa  Company.  Reports  on  the  Administration  of  Rhodesia, 
1900-1902.  With  Appendix.  Size  lOJ  x  8J,  pp.  474 ;  Appendix,  124.  Map*. 
Pretented  by  tJ^e  British  South  Africa  Company. 

Rhodesia.  


British   South   Africa  Company.     Administration  of  North-Eastern  Rhodesia. 
Report  on  the  Administration  of  North-Eastern   Rhodesia  for  the  Two  Yean 
ending  March  31,  1902.    Official,  Fort  Jameson,  1903.     Size  13  X  8,  pp.  34. 
Map.    Price  lOt.  Gd.    Presented  by  the  Administrator. 

Sahara.  A  travers  le  Monde,  Tour  du  Monde  9  (1903):  89-92.  Dez. 

L'Exp^dition  a^rostatique  du  Sahara.    Par  I.^o  Dex.    With  Map  and  lUuttrationt. 

Sahara.  TaiUit. 

A  trovers  le  Monde,  Tour  du  Mond^.  9  (1903)  :  57-60,  65-68,  73-76,  97-100. 

Le  Transsaharien  est-il  possible  ?    Par  J.  du  Taillis.    With  Map  and  Illustrationa. 
South  Afrioa.  Begnin 

Les  Ma-rots^.    Etude  geographique  et  etbnographique  du  Haut  Zamb^ze.     Par 

Eugene  B^guin.     Lausanne  and  Fontaines  :  E.  Sack,  1903.    Size  7)  X  5,  pp.  156. 

Price  2s. 

The  author  has  worked  as  a  missionary  for  seven  years  in  Basotseland. 
West  Afirica.  Rev.  Colon.  (1902):  249-278.  Duboc. 

La  Mission  du  Golfe  dc  Guinde.    Par  le  lieutenant  Duboc. 

On  ethnological  observations  made  during  the  work  of  the  Franco-Spanish  delimi- 
tation commission  in  the  Corisoo  bay  region. 

West  Africa.  Sehani. 

West-Afrika.     Von  Moritz  Schanz.     Berlin  :  W.  Susserott,  1903.     Size  10x7, 
pp.  vi.  and  416.     Price  6m.     Presented  by  the  Publisher. 

NORTH  AKERICA. 

Alaska.  National  O.  Mag.  14  (1903) :  99-106.  SmenOB. 

Opening  of  tbo  Alaskan  Territory.     By  H.  Emerson.     With  Ultutrntions. 

Alaska.  National  O.  Mag.  14  (1903) :  91-99.  Westdahl. 

Mountains  on  XJnimak  Island,  Alaska.    By  F.  Westdahl.     With  Map  and  lUua- 
trations. 
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CnrTBAL  AHD  SOITTH  AXSBICA. 

AatigTift.  W,  Indian  B,  8  (1902) :  362-372.  

The  Climatology  of  Antigua. 

Argentind-ChileaiL  Boundary.     OlobuB  83  (1903) :  199-201.  HanthaL 

Die  Entscheidung  im  argentiaiBoh-ohilemschen  Grenzstreit.    Yon  B.  HauthaL 
WiOi  Map. 

Argentine-Ohilean  Botmdary.     O.Z.  9  (1903) :  160-164.  Stange. 

Die  Begelund  dee  argentiniBoh-chilenischen  GrenzBtreites.    Yon  Dr.  P.  Stange. 
Map. 

Barbados— Voloanio  Bust     Weri  Indian  B.  4  (1903) :  92-100.  

Notes  on  Fall  of  Yolcanic  Dust  at  Barbados,  March  22, 1903. 
BoUvia.  

El  territorio  Naoional  de  Colonlas.    La  Paz,  1903.    Size  9  x  6},  pp.  54.    Map. 
The  map  shows  the  land  and  water  routes  which  give  access  to  the  territory. 

Brazil— Amazon.  B.  Muieu  Paraeme  3  (1902) :  370-399.  eosldi. 

Maravilhas  da  natureza  na  liha  de  Marajd.  Pelo  Dr.  E.  A.  Goeldi.  With 
Mlustrationi, 

Sketches  of  the  fietuna  and  flora  of  Marajo. 

Brazil— Amazon.  B.  Muaeu  Paraenae  8  (1902) :  447-498.  Enber. 

O>ntribuicfio  d  geographia  physica  dos  furos  de  Breves  e  da  parte  occidental  de 
Maraj<5.    Pelo  Dr.  J.  Huber.     With  Map$  and  Illufiraiion$. 

Will  be  noticed  in  the  Monthly  Record. 

Brazil— Zoology.  Oosldi. 

Estudos  Bobre  o  desenyolvimento  da  Arma^ao  dos  Yeados  galheiro  do  Brazil 
CCervtu  paludotuif  C.  Campeatris,  0.  Wiegmanni).  Pelo  Prof.  Dr.  Emllio  A. 
Goeldi.  (Memorias  do  Museu  Goeldi,  iii.)  Bio  de  Janeiro,  1902.  Size  13  x  9), 
pp.  46.    Plate. 

Central  America— Earthquakes.    P.B.S.  71  (1903) :  403-404.  Hay. 

On  Central  American  Earthquakes,  particularly  the  Earthquake  of  1838.  By 
Admiral  Sir  J.  D.  Hay. 

Chile.  Meteorolog.  Z.  20  (1903) :  114-122.  XartiiL 

Zum  Elima  yon  Siidohile,  Llanquihue  und  Ghilo^.    Yon  Dr.  0.  Martin. 

Colombia.  Uribe. 

Anales  diplomaticos  y  consulares  de  Colombia.  Publicados  bajo  la  direcciiSn  del 
Dr.  Antonio  Jose  Uribe.  Tom.  2.  Bogota,  Imprenta  national,  1901.  Size 
9}  X  6},  pp.  981  and  Ixzxi.    Presented  by  the  Editor. 

Colombia.  TTribe. 

Anales  diplomaticos  y  consulares  de  Columbia.  Publicados  bajo  la  direooion  del 
Dr.  A.  J.  Uribe.  Tome  Segundo.  Bogota,  1901.  Size  9}  x  6},  pp.  982  and 
Ixxxii.    Presented  by  Dr.  A.  J.  Uribe, 

Colombia— Panama.  Globus  83  (1903) :  247-253.  Sapper. 

Eine  Beise  Uber  den  Isthmus  yon  Panamd.    Yon  Karl  Sapper.    With  IUu$tration$. 

Cnba.  Tour  du  Monde  9  (1903)  :  109-132.  Gnorlao. 

Cuba  sous  TAdministration  Americaiue.    Par  O.  Guerlac.     With  lUuetratione, 

Falkland  Islands.  Melvill. 

Mem.  and  P.  ManchesUr  Lit.  and  Philosoph.  8.  47  (1903)  (x.):  pp.  8. 

Beport  on  the  Plants  obtained  by  Mr.  Bupert  Yallentin  in  the  Falkland  Islands, 
1901-1902.    By  J.  Cosmo  Melvill. 

Falkland  Islands  and  Tierra  del  Fnego.    Petermanns  M.  49  (1903) :  33-34.    Andersion. 
Die  wissenschaftlichen  Arbeiten  der  schwedischen  Siidpolar-Expedition  auf  den 
Falkland-Inseln  und  im  Feuerland.    Yon  U.  G.  Andersson. 

Fern.  Plane. 

A  trayers  I'Amerique  Equatoriale.  Le  Perou,  par  Auguste  Plane.  Deuxi^me 
Edition.  Paris :  Plon-Nourrit  et  Cie.,  1903.  Size  7}  X  4,  pp.  iii.  and  340.  Map9 
and  Plates.    Price  4/r.    Presented  by  the  Author. 
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■onth  .A^m«ri».  Que4lion>  DipL  el  Coha.  IS  (1903) :  197-503.  Jftdot. 

Le  o<:»ite8t^  beliTiaao-breailien :  le  tcrritoirs  de  TAcio.    far  li,  Jftdot.    Witli  Mapi. 
I«nb  .^k^trlaa— Orthagrtiphy.    Olobni  B3  (1903) :  170-171.  SieveTi. 

Zar      Sdiratbweiee  del  Oris-  \iai  BUmmes-namea  !□  Sudamerika.     Yon  L'roF.  W. 

Umga-^j.  B.S.G.  Gm.  Fnrlt  24  {1902) ;  539-550.  WiwiBr. 

l-'U"K-»iguuy  aa  poinl  lio  viie  ecoBomique.     Par  0.  Wiener. 

¥tn  ^LKidist— Sailing  DlrecCloni.  lusett. 

Tb»  _^VIeai  India  Pilot.  Vol.  i.  From  Cape  Orange  in  BraiU  to  Cape  Sable  in 
Plo^  a.  «la.  witii  tbe  adjacent  UIiidiIh.  OrigiQally  compiled  bf  Capt&iu  E.  Bamett 
8iit1:»  Edition.  London,  li)OJ.  Size  9)  X  6,  pp.  iiii.  and  012.  Maji.  frice 
^''  E&«d,    FraenUd  by  Ihe  MydroijrapJier,  Admirally. 

AIFBTSALABIA   AHD    FAOITIO   IBLASD8. 

iMtn^tJIi»_DUso»Bry.     ru-S.f-ranfl-Xoo  2  (,1900-1901);  661-666.  Pimeotel. 

Ong^  aa  paisvraB  Bobre  a  descoberta  da  AuBtralin  em  1601  poios  portuguezis.  Jajme 
"^c-^»iia  de  Sampaio  Foijai  de  Serpa  PunenteL 

*•*  ^^-ninea— BritiBh.  

Aaa  -»3al  Report  on  BritiBb  New  Quinea  from  July  1,  1900,  to  June  30, 1901 ; 
*'^':^      Appendices.    Biiubane,   1902,     Size  13}  x  8},  pp.  1.  and  196.    Hapt  and 

**^*    note  in  tiie  Journal  for  Maj  (p.  558). 
Ibw  ^  ^,(1,  Wilai-  P.B.S.  Qaeauland  IT  (1903) :  71-96.  Hortoa. 

„*"•      England  (N.8.W,).    ReminiBoencoi   during   Ihe   FiflioB.     By  tbe   Hon.  A. 

'"''**      «otl.  Bngit-eering  Mag.  S3  (1902) :  161-181  Xlnuum. 

Th^  Coal  KcBOurcea  of  the  Paoifio.  By  Harrington  BmerBOD.  With  lUuitTatiimi. 
*~^*— ^Oenaia  ?o)ieiiloii*.  Wegaaer. 

^^S^  ftwbland  in  Blillen  Ozean.  'Bamos..  KarollDen,  Maraball-Inieln,  Marianen, 
>^-WUhuliiui-Lan(],  Bismarok-Archipel  und  Satomo-Inseln.  Von  Georg 
ntier  (Land  und  Lente.  Monographiea  znr  Erdkunile.  it.).  Bielefeld  and 
rr  **3ig:  Velhagen  and  Klaaing,  1903.  Size  101  X  7,  PP-  156.  Map  and  lUmtra- 
"o--*-^.  Priee  4m.  Presented  6j,  Iha  PabUtheri. 
'*''*■  ^ — KarlutDei.       Ann.  nydTvgfuphit  81  (1903):  139-111.  Saidri. 

^^  *=*iB  uod  Wetter  auf  den  Mariaaen.    Van  H.  Seidel. 
^y^^-^ilMd.  i'.fi.S.  (3ueeni;ai«I17(190S):  H7-I60.  MortOB, 

,^^*>liijg  in  QueeoBland  and  tbe  reaaanB  for  doing  bo,  iritb  special  reference  to 
■"""^■^igliU.     By  tbe  Hon.  A.  Norton. 

Tork  Fentntnla.  Jaeluon. 

QMeniland  Gov.  Mining  J.  i  (IS03):  10-15. 
■;^^t  Coo«t  of  Capa  York  l*omusi;lu  and   Horn  laland  and  I'oBBeBBJon  bland 
*"*  ■-  ^-Jflelds.    By  V.  F.  V.  JaokBon.    Map  and  lUuitmtiom. 
'"■*^— Ba»aii.  Z.  Oa.  l^rdk.  Berlin  (1903) :  208-219.  WagMiBf. 

r'^      TUlkaniaoliea  Auabrilobe  auf  SawaiL     Von  Dr.  G,  Wegener.     With  Mup  and 

*'''*"*-«:»a  iBliada.  GJoiw.  83  (1903) :  181-186.  8«idfll. 

^^^     deutBchan  Salomo-Ineeln  bodbI  und  jctit.     Von  H.  Seidel.     With  Map. 
V)M^     ^Mttalia.  T.B.S.S-  Aailralia  26  (1902) ;  268-277.     Oreenway  and  Hulllppi. 

n  Yorke  Peninaula.     By  T.  C.  Greeu- 


We 


FOLAS  ESOIOHS. 

tKti«i_.,  p,Ij„  g(^j  „  Abraui,  Cagni,  KollnalU,  and  Le  Qnetuc. 

'^  *-i>e  i'utat  Star  in  tbe  Amtiu  Sea.     By  Ilia  Royal  Higbnesa  Luigi  Aiuedeo  of 

"Vof,  Doko  of  tbe  Abrtmi,  witb  tke  steleuieiile  of  Oomuander  HL  Cagni  upon 
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the  Sledge  Expedition  to  86^  34'  North,  and  of  Dr.  A.  Gayalli  Mf  linelli  upon  his 
return  to  the  Bay  of  Teplitz.     Translated  by  William  Le  Queux.     In  Two 
Volames.     London :  Hutchinson  &  Co.,  1903.     Size  10  x  7},  pp.  xvi.  702,  and 
xii.    Price  42«.  net.    Preiented  by  the  Publuher». 
See  review  in  the  May  Journal. 

XATHSXATIOAL  GXOeBAFHT. 

Areas.  G.Z.  9  (1903) :  167-168.  Frdh. 

Zor  Bestimmung  der  Oberflichenentwicklong.    Von  Prof.  Dr.  J.  Friih. 
Cartography— Kap  Colleotion.    G.Z.  9  (1903) :  164-165.  Eantooh. 

Die  Kartensammlung  der  konigl.  Bibliothek  zu  Dresden.  Yon  Dr.  Victor 
Hantzsch. 

Compass— Historical.    Biv.  G,  Italiana  10  (1903):  1-11, 105-122.  BortellL 

La  leggenda  di  Flayio  Gioia  inventore  della  Bussola.  A  propoeito  di  nn  articolo 
del  Prof.  F.  Porena,  osserrazioni  del  P.  T.  Bertelli.  Also  teparate  eopy,  pre- 
t«nied  by  the  Author. 

Geodesy.  Albroeht. 

Centralbnrean  der  Internationalen  Erdmeesung.  Neue  Folge  der  voroffentlich- 
nngen,  No.  8.  Besultate  des  Internationalen  BreitendieniSes.  Band  i.  Yon 
Th.  Albrecht.  Berlin:  G.  Beimer,  1903.  Size  Hi  x  9,  pp.  174.  Map9,  Plans, 
and  Plates, 

Geodesy— InBtromonts.    8ci.  T,B,  Dublin  8.  7  (Ser.  ii.)  (1902) :  385-390.  Gmbb 

Some  new  forms  of  Geodetical  Instruments.    By  Sir  Howard  Grubb.    Plate, 

FHT8ICAL  AHD  BIOLOGICAL  GXOGBAPHT. 

Climatology.  Eann  and  Ward. 

Handbook  of  Climatology.  By  Dr.  Julius  Hann.  Translated  with  the  Author's 
permission  from  the  Second  Bevised  and  Enlarged  German  Edition,  with  addi- 
tional references  and  notes,  by  Robert  de  Courcy  Ward.  New  York  and  London : 
Macmillan  &  Co.,  1903.  Size  9}  x  6,  pp.  xiy.  and  438.  Diagrams,  Price  12s.  6d. 
net.    Presented  by  the  Publishers,    [See  review,  ante,  p.  75.] 

Coral  Beefs.  P.E.8.  71  (1903) :  412-414.  Agassis. 

On  the  Formation  of  Barrier  Beefs  and  of  the  Different  Types  of  AtoUs.    By  A. 
Agassiz. 
See  note  in  the  Monthly  Record  (p.  89). 

Crust  of  the  Earth.         B.8.  Beige  G^ologie  16  (1902) :  594-602.  Van  den  Broeek. 

Quelques  remarques  k  propos  des  yues  de  M.  le  Dr.  A.  StUbel  sur  la  gen^  et  la 
structure  de  T^corce  solide  du  globe  et  des  consequences  g^ologiques  de  cette  th^se. 
Par  E.  Yan  den  Broeek. 

Geology — Bibliography.'  

International  Catalogue  of  Scientific  Literature.  First  Annual  Issue.  H.  Geo- 
logy.  Published  for  the  International  Council  by  the  Royal  Society  of  London. 
Loudon :  Harrison  &  Sons,  1903.     Size  9  x  5|,  pp.  xiv.  and  220.    Price  15s. 

Glacial  Epooh.  Naturw.  Woclienschrift  2  (1903) :  301-305.  Wolff. 

Zur  Kritik  der  Interglacial-Hypothese.    Yon  Dr.  W.  Wolff. 

Olaolers.  f  insterwaldsr  and  Mnret 

Commission  Internationale  des  Glaciers.  Les  Yariations  Periodiques  des  Glaciers. 
Septi^me  Rapport,  1901,  r^ig^  par  le  Dr.  Finsterwalder  et  E.  Muret.  (Extrait 
des  Archives  des  Sciences  physique  et  naturelles,  t.  xiv.,  1902.)  Geneva,  1902. 
Size  9x6,  pp.  21. 

Glaciers.  Jahresb.[G.  Ges,  Munchen  ild01-ld02) :  41-54.  Gtinther. 

Peucks  neue  Glazialstudien.     Yon  S.  Giinther. 
Gravity.  C.  Bd.  136  (1903)  :  705-707.  BaUoro. 

Sur  les  anomalies  de  la  pesanteur  dans  certaines  regions  instables.    Note  de  F.  de 

Montessus  de  Ballore. 

Hydrology.  C.  Bd,  136  (1903) :  572-574.  lUrteL 

Sur  renfouissement  des  oaux  souterrained  et  la  disparition  des  sources.    Note  de 
E.-A.  MarteL 
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l^Tdrology.  0.  Rd.  186  (1908):  910-912.  Foamier  and  Magnin. 

Sar  la  Tiieiae  d'eooalement  dei  eaux  soaterraliieB.    Note  de  E.  Fonrnier  et  A. 

tfagnin. 

Hydrology.  B.8.  Beige  Oiblogie  16  (1902) :  166-169.  JerSme. 

Ezemple  de  la  eolation  de  menns  probl^mea  d'Hydrologie,  par  le  proc^d^  de  la 

oolomtion  dee  eaux  k  Taide  de  la  flnoreeo^e.    Par  A.  J^r5me. 

Hjdralogj.  B.S.  Beige  O^ogie  16  (1902) :  648-650.  MonlaiL 

Note  fur  lee  venaee  d'ean  daDi  lea  calcairee.    Par  T.  Moulan. 

OooftBOgrapliy.  P.B.8.  Edinburgh  38  (1899-1901):  35-43.  lUnley. 

The  ExamiDation  of  Sea-Water  by  an  Optical  Method.    By  J.  J.  Manley. 
Ooaawography.  Thoulet. 

B^anltata  dee  Campagnee  Scientifiqnes  accomplies  snr  eon  yacht  per  Albert  I*^ 

Prince  Sonverain  de  Monaco,  public  .  .  .  aTeo  le  oonconrs  de  Jalee  Richard. 

Faacionle  zxii.  Echantillons  d*eanx  et  de  fonds  provenant  dee  oampagues  de  la 

THncene-Alice  (1901).     Par  J.  Thoulet.     Imprimerie  de  Monaco,  1902.     Size 

14  X  llj,  pp.  76.     PlaUt. 
Oceanography.  Z.  (iet.  Krdk.  Berlin  (1903):  220.  Woeikof. 

Das  Warmwaeser  vor  den  Strassen  von  Gibraltar  und  Bab-el-Mandeb.     Von  Prof. 

IDr.  A.  Woeikof. 

Oeetnography— Xtlantie.    Ann.  Hydrographiques  (1902)  :  160-16«j.  

Hesultats  d'expe'riencee  snr  les  courants  au  largo  d'Ouessant  et  du  Cup  Finisterrc 
^t  k  Tentree  du  detroit  de  Gibraltar. 

Oceanography— Atlantio.  ^nn.  G.  18  (1903) :  i:s-18.  d* Almeida. 

l^Qx  nouvelles  cartes  mensuelles  de  TAtlantique  du  Xord.  Par  P.  Camena 
^''Almeida.     Also  eeparate  copy. 

^•aiiography — Currents.  Sanditrom  and  Helland-Hanien. 

^o\ief  clie  Berechnung  von  Meerestromungen.  Von  J.  W.  PandstrOm  und  B. 
^'^^lland-Hansen.  (Report  on  Norwegian  Fishery-  and  Marine-Investigations, 
^'^l.  ii.,  1902.  No.  4.)    Bergon,  1903.     Size  10  x  7,  pp.  43.     Diai  ram. 

AVTHBOFOaEOaBAFHT   AUD  HI8T0BICAL  OXOOBAPHT. 

^^^MbaUim.  Gee.  Vdlker-  u.  Enlk,  Stettin,  Bericht  (1901-1902):  19-22.       Sokolowsky. 

.^^^.nnibalismufl.    Von  Dr.  A.  Sokolowsky. 
^^"^^^te  and  BaUways.  J.Q.  2  (1903) :  178  190.  Brown, 

^imatic  Factors  in  Railroad  Construction  and  Operation,     liy  iC   M.  Brown. 

^^^aeroial- Ginseng.  J.G.  2  (1903) :  2»j-31.  Carney. 

^^iie  Domestication  of  (linsoug.     By  ¥.  I'arney.     With  lUuttraivm*. 

^^^Mneroial— iTory.  Mouoemmt  G.  20  (1903)  :  183-185,  191-19*,  204-20G.      Van  Baer. 
/^^Ivoiro.    Par  R.  Van  Baer. 

^^%torioal— Apimnns.  Ortroy. 

^ibiiograpbie  de  TuQUvre  do  Picrru  Apian.  Par  F.  Van  Ortroy.  (Extrait  du 
^ibltographe  fiux/erntf,  mars-octobre  1901.)  BeBan9on,  1902.  Size  10  x  6|,pp.  120. 
^reeenUd  by  the  Author. 

^torieal— Cartography.    Biv,  G.  Italiana  9  (1902) :  643-644.  Xrrera. 

XJn  particolare  notovole  in  una  Carta  nautica  del  secolo  xv.    C.  Errera. 
On  a  legend  showing  the  influence  of  Battista  Beccario  on  the  maps  of  Roselli. 

^Utorical—Molanns.  Ortroy  • 

Lettres  de  Jean  Molanus  (Van  der  Molen)  k  Gerard  et  k  Bath^emy  Mercator.  Par 
F.  Van  Ortroy.  Bmxelles:  Kiesaling  et  Cie.,  1901.  Size  9x6,  pp.  72.  Pre- 
mnied  by  ike  Author. 

Hittorieal — ^Toieanalli  and  Columbus.  Vignaud. 

Toecanelli  and  Columbus.  Letters  to  Sir  Clements  R.  Markham,  o.b.,  etc.,  and  to 
0.  Raymond  Beazley.  With  an  Introductory  Note  and  the  Bibliography  of  this 
OoDtroversy.  London :  Sands  &  Co.,  1909.  Size  9  x  5},  pp.  32.  Presented  by  the 
Author. 
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GEHXBAL. 

BritUh  ColoniM.  NineUenUi  Century  68  (1903) :  670-677.  Dyer. 

Gom-growing  ia  BritiBh  Goiintries.    By  E.  J.  Dyer. 

British  Empire^-Ceniiii.    J.R.  SttUiitieal  8.  66  (1903) :  31-70.  Bftinei. 

A  OeoBus  of  the  Empire.    By  J.  A.  Baines. 

Comparative  Oeography.        Bev,  O.  52  (1903):  345-353.  Desehampi. 

Archipels  d^Am^riqae  et  d'Asie,  Essai  de  G^graphie  comparatiye.     Far  Dr.  L. 
Deacbamps.     With  Map, 

Education.  J.G.  2  (1903) :  83-95.  

The  Ck)urse  of  Study  in  Geography  and  Nature  Study  at  the  Spcyer  School, 
Teacher's  College,  Columbia  University. 

Educational— Exhibition.  


Eatalog  dcr  Ausstellung  neuerer  Lehr-  u.  Anschauungsmittcl  fUr  den  Unterricht 
an  Mittel8chuloD,K.  E.  Ostcrreicbisches  Museum  fur  Kunst  u.  Industrie  in  Wien. 
Wien :  C  Fromme,  1903.  Size  9x6,  pp.  zii.  and  160.  Pretented  by  Dr.  K, 
Veueker, 

Kedioal  Oeography.  Clemow. 

The  Geography  of  Disease.    By  Frank  G.  Clemow.  Cambridge  :  The  University 

Press,  1903.  Size  8  x  5|,  pp.  xiv.  and  624.  Mapt.  Price  158.  Pfetented  by  the 
Syndics  of  the  Cambridge  University  Press. 

Kedieal  Oeography.  Hanson. 

Tropical  Diseases.  A  Manual  of  the  Diseases  of  Warm  Climates.  By  Patrick 
Mauson.  New  and  Revised  Edition.  London,  etc.:  Cassell  &  Co.,  1903.  Size 
7)  X  4),  pp.  xvii.  and  756.  Plates  and  Illustrations.  Price  lOs.  6d.  wst.  Presented 
by  the  Publishers, 

Xedieal  Oeography— Malaria.  Popular  Sd,  Monthly  62  (1903) :  521-525.  Reniek. 

The  Relation  of  Malaria  to  Agriculture  and  other  Industries  of  the  South.  By 
Prof.  G.  W.  Herriok. 

Medical  Oeography— Malaria.     Climate  4  (1903) :  221-235.  Sambon. 

Malaria.    By  Dr.  L.  W.  Sambon.     With  Illustrations, 

Medical  Oeography— Tsetse-fly  Disease.  Brodoa. 

B.8.  d'Mudes  Colon.  10  (1903) :  225-227. 

Le  surra  ou  **  maladie  de  la  tsete^  "  chez  lee  bceufs,  "k  L^opoldville.  With  Illus- 
trations. 

Spanish  Orammar.  Weintt. 

The  Spanish  Principia.  —Part  i.  A  First  Spanish  Course.  Containing  Grammar, 
Delectus,  and  Exercise  Book,  with  Vocabularies.  By  H.  J.  Weintz.  London: 
J.  Murray,  1903.  Size  7^  x  4|,  pp.  x.  and  180.  Price  3s,  Gd.  Presented  by  the 
Publisher, 

Travel.  CockerelL 

Travels  in  Southern  Europe  and  the  Levant,  1810-1817.  The  Journal  of  0.  B. 
Cockerell,  r.a.  Edited  by  his  Son,  Samuel  Pepys  Cockerell.  London,  etc : 
Longmans,  Green  &  Co.,  1903.  Size  9^  x  6,  pp.  zii.  and  286.  Portrait,  Price 
10s.  6d.  net.    Presented  by  the  PMishers. 


NEW  HAPS. 

By  B.  A.  RBBVES,  Map  Curator,  R.Q.S 

ETTSOFX. 

England  and  Wales.  Ordnanoe  Surrey, 

Obdnanob  Survit  of  Enolakp  and  Walks  : — Revised  sheets  published  by  the 

Director-General  of   the  Ordnanoe  Survey,  Southampton,  firom  May  1  to  81, 

1903 

10  miles  to  1  inoh : — 
Great  Britain,  with  water  printed  in  colour,  9, 10,  11, 12.    Is.  each,    (Publioation 
complete.) 


NKW  MAPS.  115 

4  milet  to  1  inoh  :-^ 

Hill-ihaded  map,  printed  in  oolonn,  in  iheeti,  13, 14.     U.  Sd.  each. 

5  milM  to  1  ineh : — 

I^r'inted  in  oolonn,  81,  U. ;  folded  in  ooTen  or  flat  in  sheets. 

lineh:— 
E^vlnted  in  oolonrs,  85,  Is. 

9  inehei  to  1  mile : — 
Silisbnry  Plain,  War  Department  land  on,  2f. ;  printed  in  colours  on  linen. 

^inth— Ooimty  Maps : — 
CtaaanbridgwUre,  4  8.b.,5  8.i.,  8  s.w.,  13  n.w.,  8.w.,  17  8.W.,  s.e.,  23  s.w.,  &i.,  25  8.w., 

S&0  N.E.,  8.W.,  8.E.,  27  N.W.,  8.W.,  29  8.E.,  30  N.W.,  N.E.,  8.W.,  8.E.,  81   N.W.,  38  8.B.,  34 

so'.^.,  B.E.,  35  H.W.,  N.E.,  8.W.,  8.E.,  36  S.W.,  41  N.W.,  N.B.,  B.W.,  42  8.W.  Honot,  38 
Br.^.,46  H.w.  (46  8.W.  and  52  n.w.),  46  s.e.  (52  n.w.  and  46  b.w.),  52  n.b.,  53  s.e. 
O-loiiMsteiBhiro,  4  n.s.,  7  8.B.,  14  n.w.,  15  n.i.,  33  n.e.,  49  n.b.,  58  n.e.  Kontgomory- 
s^^irt,  30  ■.■.,  31  M.W.,  S.B.,  41  s.w.  Shropshire,  10  n.w.,  16  n.b.,  84  s.w.,  35  s  w.,  36 
>a-^.,  37  8.W.,  40  S.E.,  41  S.B.,  43  n.e.,  44  N.w.,  46  S.B.,  47  n.w.,  n.b.,  s.e.,  48  n.w., 
'^-^j  50  N.W.,  51  N.W.,  S.W.,  52  N.E..  55  N.w.  Staffordshire,  22  n.w.,  8.w.  Suffolk, 
SO  a.£.,  81  8.W.,  41  N.B.,  42  8.w.  Warwickshire  (Bet),  50  n.e.,  56  n.e.  Wiltshire, 
^  x.s.  Woreestershire  and  (Do.  Det.  Xos.  8  and  4).  44  n.e.,  50  s.e.,  57  n.w.,  58  n.e. 
xorkshire,  290  s.w.,  296  n.w.,  n.e.,  300  n.w.,  n.b.     Is.  each. 

M-ineh — County  Maps : — 

Camliridgeshire,  XL.  9, 10,  11,  12,  13,  16;  XLVII.  1,  4,  5,  8.  9, 11, 12;  XLIX.  1, 

?.  a^  4,6,7.  9, 13;  LIV.  11,  12;  LV.  14;  LVI.  1,  2,  5,  6,  9,  13;  LVIL  10,  16; 

LVXIL  7, 10.  11,  13,  15,  16;  LIX.  3,  4,  7,  8;  LXI.  1,  2 ;  LXU.  3.    Dorset,  XX. 

1*-      eioneestershire,  XVIIL  7 :  XXIV.  4,  11,12;  XXV.  1.  3,  4,  5,  6,  7,  8 :  XXVL 

f.  IS,  15,  16;  XXXI.  9,  10,  14;  XXXIX.  3,  7.  8;  XL.  2,  6,  9,  10,  11, 12,  13,  14, 

l^*    16;  XLVIL  1,9,  10,  12,  15;  XLVIIL  2,  5,  7.  8,  9,  10,  12,  13,  14;  LV.  9, 

*?-•    16 ;  LVll.  5,  14,  15,  16 ;  LXIII.  3,  .\  9,  14 ;  LXIV.  2,  4,  6,  7,  8,  9, 11,  12, 13, 

i^.    15,  16;  LXV.  6 ;  LXVIIL  4,  7  ;  LXIX.  2,  8,  4,  7.  8,  11,  14,  15,  16 ;  LXXII. 

*2_XXXIII.  2,  7,  15.     Leicestershire,  XV.  10,  14,  15 ;  XXII.  3,  6,  7,  10,  12,  14 ; 

i^^^JIL  14,  15;  XXIV.  2,  :{,  6,  10,  11 ;  XXVIIL  2,  4,  8,  12,  15;  XXIX.  1,  2,  9. 

■'^^^s>pshire,  LVI.  14;  LVIL  13;  LXIV.  11,  14;  LXV.  5;  LXVL  12,  15;  LXIX. 

^»     ^  2,  14  ;  LXX.  10  ;  LXXL  4,  8  ;  LXXH.  1,  3,  4,  5,  t>,  7,  8 ;  LXXIIL  1,  2,  3,  5, 

,7^  ^  1*2;  LXXVL  6.    Somerset,  XIL  2,  8,  11 ;  XIIL  1,  2.  3,  4,  5,  6,  7,  8,  9,  11. 

i^^   13,  14,  15,  16;  XIX.  5,  6;  XXI.  7,  8.  11,  12,  15;  LXXIIL  2.     Staffordshire, 

it;,:*^U.  8  ;  LV.  II,  13,  16;  LXI.  11  ;  LXX.  16;  LXXL  2.    Warwickshire,  IL  12, 

ii*   i  III.  2,  5,  6  :  V.  4,  8 ;  X.  6.    Worcestershire,  IV.  15  ;  XIIL  3,  4,  7,  9.    York- 

f^^jo.  CCLXXXV.  6.    3«.  each. 

^"^^^  Stanford,  London  Agf^nt.) 

"^^^mad  and  Wales.  Oeological  Survey. 

^^e-inch  scale,  new  aeries,  colour  printed.     Leioester,  sheet  156  (Drift  edition), 
^th  ezplanatioo.     U.  6d. 

If  EHOIBS  : — 

iioester.  Geology  of  the  Country  near  (explanation  of  sheet  156).    3s. 
^  -^.  Stanford,  London  Agent) 

^^^land  and  Wales.  Bartholomew. 

^be  Surrey  Atlas  of  England  and  Wales.    A  series  of  eighty-four  plates  of  maps 
^tid  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Geology,  Olimate,  and  tiie  Political  and  Commercial   Features  of  the  (Jountry. 
X^gned  by  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  f.b.s.k.,  f.r  q.s. 
I^arts  5  and  6.    Edinburgh:  John  Bartholomew  &  Co.,  1903.    Presented  by  the 
J^MUhert.    Price  2«.  6d.  each  part. 
Part  T.  contains    the  following  sections  of   the  ^-inch  map :   No.  40,  Brecon 
^d  Builth ;  41,  Cardigan;  42,  Milford  Ha?en;  43,  Swansea  and  Carmarthen.    In 
addition  to  these,  this  part  also  includes  the  dedication  and  contents  of  text.    Part  vi. 
<^tains:   section  21,  Cromer   and  the  Broads;   22,  The   Wash;   44,   Cardiff  and 
Herthyr ;  45,  Bristol  and  Monmouth.     As  part  yi.  is  issued  with  part  v.  in  June, 
there  will  be  no  part  published  in  July. 

liTsrpool  Bay.  Belam  and  Ashton. 

Chart  of  Liverpool  Bay.     Surveyed  by  the  Marine  Surveyor  of  the  Mersey  Docks 
and  Harbour  Board,  1902.    Scale  1000  yards  to  an  inch.    Henry  Belam,  Com- 


mander,  a.N.,   Marine   Borreyor:   H.  G.  O.  Asliton,   f  b.q.s.,  i 
Hiirveyor.    PrmtnUd  by  B.  fl  G.  Aihtoa,  &r;. 
New  edition.  showiDg  altarsUoiu  in  saadbatiki  (uiil  louiidinga. 


A*la  Kinar. 


Ki«p«Tt. 
Kiirtfl  von  Eleinuien.    Boale  I  :  400,000  or  6  3  ttat.  mile*  to  an  in'ili.     Von  Dr. 
Bichard  Kie|.e7t.   Blieels :  GV,,  MaUtU,  an.l  DV  .  Haleb,   Hertio ;  DiBtrioh  llBimer 
(Eroat  Vohsen),  IEI02.     Priee  (Jm^rA'i. 
Britiih  North  Bonuo.  British  Horth  Born*o  Gompanr 

A  Map  of  Britiali  Nortb  Borneo.  Compiled  from  the  Enicliali  Admiralty  I'barls, 
mnd  ftoax  tlie  Surreyi  and  Explorations  of  Messrs.  F.  WiUi.  W.  It.  I'ryer,  F. 
tUlton,  Heiiry  Walker,  O.  D.  DJy,  and  R.  I).  Ueastoa,  in  the  aerriru  of  tbe  Hritisti 
North  Borneo  Companv.  Boale  1 ;  633.600  or  10  stat  miles  to  on  inoh.  2  sheets. 
London:  Edvard  Stanford,  1903.     PHet  it.  Gd. 

A  good  general  map  of  Briluh  North  Borneo,  iihowiug  the  present  state  of  oar 
knowledge  of  Iho  oaantry.  Soundiogs  are  giieo  round  the  coasl,  and  tbe  tnaji  it 
divided  into  two  minate  squares.  Land  sold  to  subsidiary  companiEH  and  others  is 
indicated.  In  addition  to  Briliah  N'ortlj  Itorneu.  the  map  also  includes  the  a'ljacent 
portions  of  Brunei  uud  Saranali. 

Indiui  OoTSnimenl  InrTsys.  SurTeyOT-asugral  of  India. 

Indian  Atlas,  4  miles  to  uniQeh.  Shcots:  21  N.K.,pirts  of  Udaipor.  Jodhpur.BDd 
Birobi  (Bajputana  Ageacv),  and  of  Idot,  Danla,  aod  Palanpur.  Native  States 
(Bombay  Pi<>aidenry),  additions  to  1897.  35n.e.,  parts  of  Native  Stntesof  Gwalior 
and  Indore  (C.l.  Agency),  and  of  Udaipur.  Tonk.  Bundi,  and  Jhalawar  (Kajputnna 
Ag;ency),  additions  to  1901.  39  a.E..  parts  of  Native  Stales  of  Udaipur,  Jbalawar, 
■'artabgarb.  and  Baaswara  (Bajpatuis),  and  of  Owalior.  lodore,  and  Western 
MalwB  Agendes  (Central  India},  corrections  to  1899,  1900.  38  s.e..  parts  o1 
JiHtricts  Aurengahad  uud  Bid  (Nizam's  Datniuions),  Alimednagar  and  Nasik 
(Bombay  Preaideuoy),  additions  (o  1900,  1901.  71  n.k.,  parts  of  districla  Jubbul- 
pore,  Damoli,  Handla,  and  NarsiQgbpur  (Central  Provinces),  and  of  Rewab  (O.I. 
AgeoDy),  additions  to  1901,  19U2,  lOCi  N.i:.,  parts  of  districts  Falsmau,  Bunchi, 
and  Singhbbum,  and  of  Jashpur  State  (Obota  Naapnr),  Bengal,  additions  to  IBSll. 
ITS  s.F  .parts  of  districts  l^ylliot,  Caohor,  and  North  I:UBljai  Hills  (Aaiaai).  and 
Native  State  of  Hill  Tipi>era  (Bengal),  additiouH  to  1899.  130  *.t...  parti  nf 
distriata  Naga  bills,  Hanipur  Native  Blate.  and  of  Nsga  tribes<Aasam),  addi- 
tions to  1S94.— India,  64  miles  to  an  inch.  4  sheets.— Kail  way  ByHtem  of  India. 
80  miles  to  an  incb.  corrected  up  la  April  30,  1902. — Province  of  Aaeatu,  16 
milee  to  an  inch,  2  sheets,  1902. — Ansaa  Survey,  1  mile  to  an  inob.  Sheeta: 
(Preliminary  Edition)  61.  districts  Darraug  and  Nowgong,  Seasons  1887-88, 
1891-92,  awl  1897-98,1902;  165.  district  Luahai  Uilts,  Season  1899-1901,  1902. 
— ^Bengal  Sarvey.  1  mile  to  an  inch.  Sheets;  127,  porta  of  district!  Rtuiebi 
and  Binghbhum  and  Ganpur  State,  Season  I862-tj3,  1902 :  128.  parts  of  dUtrict 
Singhbhum  uud  States  of  Gangpur  uud  Bonai,  Beaaoa  lg60-i;2.  1902;  (Pre> 
limioary  Edition)  141,  144.  145,  district  Mazaffarpur,  Season  189S-96.  1901.— 
Lower  Provinces,  Bengal,  district  Ilancbi.  4  njiles  to  an  inch,  additiooa  and 
correctionsaptDOctobsr.  1901,1902.— Bombay  Survey,  I  mile  to  on  incb.  Shaeta; 
1 8i1,  parts  of  Pancbi  Mabalo  District  and  Statea  oF  Baroda,  Chhota  Udeypur,  and 
Bariya.  SeaBous  1883-84  aad  lSi«-91.  corrected  up  to  February,  1898,  lOUl  ;  206. 
parts  of  Ratuagiri  District,  and  Kolbapnr  and  Southern  Maratba  Agency,  SeaaoD 
1892-93,  additions  and  oorrectiooa  up  to  March.  1902.— Burma  Survey,  1  mili;  to 
an  bch.  Sheeta;  247  (New  Series),  parts  of  districts  Ueiktila,  Tamethlo.  and 
Southern  Shan  States.  SeasoDs  I»d0-9t  and  1898-1901,1902;  288(307  Old  Series). 
parts  of  districts  Mnndalny,  Kyankee.  Norlhcm  and  Southern  Shan  Statea,  Seasona 
1895-97,  1902;  (^Preliminary  Eilition) 289  (New  Strlea),  Northern  and  Soathern 
Shao  States,  and  diatricia  Manilalay  aud  Eyaiikae,  Seueon  1899-1900.  1901  ;  431 
(New  Seriea),  part  af  Northern  Sbau  Slates,  Season  1900-01.  1902;  (Preliiaitiaiy 
Edition)  434  (New  Seriea).  part  of  South  Hsenwi  State.  Season  1899-1900.  1901 ; 
439  and  508  (New  Series),  parts  of  Southern  Sbaa  States.  Seasons  1897-96  and 
1900-01,  1902 ;  r>07  (New  Series),  parts  of  Northern  and  Southern  Blian  States 
Season  190(M)1,  1902.— Upper  Burma,  16  miles  to  an  incb ;  (Third  Edition) 
2  sheets,  1902. — Nortb-Eustem  Frontier,  4  miles  to  an  inch.  Sheets ;  (Fourth 
Edition)  23  s.k.,  Burma  and  China  (Yun-nan  Province),  Seaaona  1894-95  and 
1B97-1900,  1902;  28  s.e..  h.w.,  29  n.e,,  b.w.,  fl.t.,  :«  s.e.,  37  N.E.,  44  n.w.,  8.w.  ; 
China,  Sau-ebnan  Prorinoes,  Season  1899-1900.  1902;  29  s.w.,  SO  e.w..  39  a.w., 
Orioa,  Ynn-nan    and    SBn-ohoan   I'roTiiKws,  Bmson   1899-1900,  1902;  Obhia, 
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ran-nan  Provinoe,  Season  1898-1900,  1902;  88  n.w.,  China,  S«n-chuan  and 
KofltX/hon  PioTinoea,  Season  1898-99,  1902 ;  38  8.W.,  China,  Ynn-nan  and  Knei- 
Cbou  PzoTineea,  Season  1898-99,  1902;  44  n.e.,  China,  Hu-Pei  Provinoe, 
Saaaon  1898-99,  1902;  44  B.E.,  China,  Hn-Pei  and  Hu-nan  ProyinoeB,  Season 
1898-99,  I902.--Soirth  Eastern  Frontier,  4  miles  to  an  inch.  Sheets :  12  n.e.  and 
v.w.,  China,  Yunnan  Province,  Season  1898-1900,  1902.— Central  Provinces, 
District  Betnl,  8  miles  to  an  inch,  1902.— Hyderabad  Assigned  Districts,  District 
AnuBoti,  8  miles  to  an  iuoh,  1902.— United  Provinces  of  Agra  and  Oudh,  district 
Pilibhii,  8  miles  to  an  inch,  corrected  np  to  1901,  1902.— Chart  of  Triangulation 
ind  Traverse,  No.  20  Party  (Bnrma  Forest),  2  miles  to  an  inch.  Sheets :  254  and 
256  (Bnrma),  New  Series,  Seasons  1890-95,  1902.— China  Field  Force  Survey, 
2  miles  to  an  inch.  Sheets :  1-9, 12, 13, 15-21,  China  (Chih-Li  Province),  Season 
1900-01, 1902.— Central  India  and  Kajpntana  Survey,  1  mile  to  inch.  Sheet  228 
(Second  Edition),  parts  of  States  Jaipur,  Jodhpur  aad  Kishangarh  (lisjputana 
Agency),  Seasons  1865-66  and  1867,  additions  and  corrections  to  July,  1882,  1902. 
PremUed  by  H.M,  Secretary  of  Slate /or  India,  through  the  India  Office. 

Piking  and  Tientsia.  Kdnigl.  Prenss.  Landes-Anftiahme. 

Plans  of  Peking,  scale  1 :  17,500  or  3  5  inches  to  1  stai  mile;  Gesandtschafta- 
viertel  in  Peking,  scale  1:  3000  or  21*12  inches  to  1  stat.  mile;  Tientsin,  scale 
1  :  25,000  or  2*5  inches  to  1  stat.  mile.  Aufgenommen  1900-1901  von  den  Feld- 
^Pographen  ded  Deutschen  Ostasiatischen  £xpeditions-Korps.  Herausgegeben 
▼oQder  Kartographisohen  Abthellungder  Konigl.  Preuss.  Landes-Aufnahme  1903. 

AFBICA. 

^^^^^nl  Africa.  Universities*  Mission  to  Central  Africa, 

■^be  Universities'  Mission  to  Central  Africa  Atlas,  with  descriptive  letterpress  by 
members  of  the  staff  of  the  Mission  and  others,  and  a  preface  by  Sir  H.  H. 
vohnaton.  London  :  Offices  of  the  Universities*  Mission  to  Central  Africa,  1903. 
^riee  2t.  6d.  net.     Presented  by  the  Secretary  of  the  XJniversitie*  Mianon  to  Central 

.  ^^  etlas  of  eight  sheets  of  maps  and  plans,  with  descriptive  letterpress,  showing 
~f '^tions  and  spheres  of  operations  of  the  universities'  mission  in  Central  Africa. 
J^Koi^pg  (iQ^  plans,  which  have  been  prepared  by  Messrs.  Bartholomew,  are  clear  and 
9^»  a.iid  the  fact  that  the  text  is  by  members  of  the  mission  staff  personally  ac<iuaintcil 
^^  the  special  districts  they  descrilje  udds  considerably  to  its  interest. 

^o  Stats  and  HorthWest  Bhodesia.  Grey. 

Tanganyika  Concessions,  Ltd.  Mr.  George  Grey's  Maps  showing  Exploration  and 
l^i«coveries  to  September  30,  1902.  Scales  1 :  506,880  or  8  stat.  miles  to  an  inch 
*^^  1 :  1,000,000  or  157  stat.  miles  to  an  inch.     London  :  Edward  Stanford,  1003. 

^bese  maps  include  the  regions  of  North- West  Ithodesia  and  the  Congo  Free  State 
to  the  west  of  Lakes  Bangweuiu  and  Mweru  and  north  of  lat.  13°  S.  They  are  based 
upon  recent  route  surveys  and  explorations,  and  although  no  pretence  has  been  made 
at  great  aconraoy,  they  fill  in  a  considerable  area  that  has  hitherto  been  very  im- 
P^'^^tly  known.  The  maps  must  only  be  considered  as  provisional,  and  members  of 
Hr.  Qrsy's  expedition  are  now  making  a  more  complete  survey  of  the  region. 

O^^ttan  Bast  Afdea.  Sprigade  and  Moisel. 

^srte  von  Deutsch-Ostafrika*  Scale  1 :  300,000  or  4*7  stat.  miles  to  an  inch. 
Begonnen  unter  Leitung  von  Dr.  Kichard  Kiepert ;  fortgesetzt  unter  Leitung  von 
Paul  Sprigade  und  Max  Moisel.  Sheet  E  5,  Kissaki.  Berlin :  D.  Ueim(  r  (E. 
Vohsen),  1902. 

TmivaaL  de  Hora. 

Hining  and  Geological  Map  of  the  Witwatersrand  Goldfields.  Compiled  from 
sQthentio  information  and  actual  survey.  By  M.  H.  de  Hora,  o.e.,m.b.  July,  1902. 
9  sheets.     London :  G.  Philip  &  Son.    Price,  unmounted  in  sheets,  with  index,  2U. 

A  considerable  amount  of  detailed  information  is  given  on  this  map  concerning 
mining  properties,  water-supply,  direction  of  reefs,  and  other  similar  matters  connected 
with  tne  Witwatersrand  Goldfields.     It  is  accompanied  by  an  index  to  names. 

TiBis.  Service  Oeographique  de  I'Armee,  Paris. 

Tanisie.  Scale  1:50,000  or  0*78  stat  mile  to  an  inch.  Sheet  No.  Ixiii., 
Kaironan.    Paris :  Service  G^ographique  de  TArmee.    Price  1.50 /r. 


AKEBIOA. 
C&UfDrnla.  Xelsey  and  lUnwn. 

Map  of  the  State  of  Californin  showing  the  Three  PriDoipal  Faoton  in  the  Water- 
supply.     Soale  1  :TG0^20  or  1:1  atat.  miles  to  an  inch.     Compiled  for  the  t  'aUforniii 
Water  and  Forast  Auooiatioti  by  Fletcher   F.  S.  KeUey,  direottsd  by  Manden 
MaoaoQ.  r;.£,    September,  1900,     FriKRttd  hy  Manden  Manson,  Etq..  o:. 
TbiB  map  sbu«H  tlie  ateaa  of  the  principal  natershedB  hy  red  lines,  with  Ugateit 
giring  tlie  square  miles  in  each,  the  mean  aoDUul  minfall  in  inibeB,  and  the  timber 
and  hnuh-oovered  areiM  and  foreet  reserve  boundiirice.    Altogetlier  the  map  is  interest- 
ing and  instructive  iu  connection  with  the  phyaiual  geography  and   wttler-aupply  of 
California.     The  data  upon  which  it  ia  based  has  been  obtaioed  from  the  moBt  reliable 
Eourcea,  Ihut  for  Ibc  drainage  areas  liming  boen  furnished  by  the  State  Engineering 
DapaitmeDt,  the  rainfall  from  the  U.S.  Weather  BureaD,reoords  of  J,B.  I.ipplQcotl,c.E. 
(Resident  Hydragrapher,  U.S.  Qeologioal  Survey),  and  the  Btiite  P'ngiTieeriQg  Depart- 
ment ;   while  the  reports  and  mapiof  the  Californiu  State  Board  of  Forestry,  1886  and 
1888,  and  the  U.S.  Geological  Smrey  of  1808,  have  fumiahed  the  data  for  the  rorest 
and  bmsh  areas. 

Caaada.  SsiTe7or-'Sen«ral  of  Canada. 

Sectional  Map  of  Canada.  Scale  1  :  190,080  or  il  stat.  miles  to  an  inch. 
Emerson  Sheet  (I),  East  of  I'rinaipul  Meridian.  Revised  to  February  25,  190:1. 
Lake  of  the  Woods  Sheet  (1a),  East  of  Principal  Meridian.  Ht-Tiaed  to  April  14, 
19u:{.  Oroas  Lake  Sheet  (2a),  East  of  Friocipsl  Meridian.  Sensed  to  April  1, 
1903.  Dnfferin  Sheet  (9),  West  of  Ptiuoijial  Meridian.  Revised  to  SeptamtiM  3. 
1903.  Armit  Sheet  (30>,  W.^sC  of  Principal  Meridian.  Revised  to  April  II,  ISO:^, 
Bed  Deer  Forks  Sheet  (59),  West  of  Third  Meiidinu,  Ri^visod  loMorohSl,  I!M):i. 
Ottawa:  Surveyor- Genera! 's  Office,  1903.  Preientfd  bt/  llie  Sunvyor-General  oj 
Canada. 
Manitoba.  Department  ot  the  Interior,  Canada. 

Manitoba.     Scale  1 :  79Z,iino  or  I2'3  slat,  miles  to  an  inch.     Otbiwa :  Departmeiit 
of  the  Interior.     Prutnttd  by  tht  Drparlment  o/  llie  Interifr.  Canad-i. 

GBKEEAL. 

Eanarn  EmplrM.  Hmndy. 

Murray's  llundy  Clussical  Maps.     TheKaKlera  Empires.    Edited  by  G.  II.  Grnudy, 
>LA..  of  ilraaonose  College,  Oxford.     London;  .lohn  Murniy.    FtUe  \i.    Vrfnentrd 
by  (!•,■  VublUhtr. 
This  sheet  contains  two  mapu.  the  BrHt  of  which,  on  the  Kcalo  of  1 :  r,!.0Oil,U0ll,  \a 

orogniphioally  coloured,  and  shovtB  the  empire  of  Alexander  (he  Great :  whilst  tlit* 

seoond,  whivh  iticludes  a  slightly  larger  urea  (on  Che  scale  of  I  :  14,4U0,'KW).  repreaants. 

by  difTerent  tints,  the  empires  of  the  Baylouiaua,  Lydiane,  Hoilea,  iiud  Prniiina.     Like 

others  of  this  useful  aeries,  the  mapx  are  aroninpanied  by  an  index  of  plaoo-naniea. 

Woild.  LBbmann  and  Seobcl. 

Atlas  filr  bobere   l.ebmnstulten  mit  besonderer  Boriicksichtigaiig  der  Hoodels- 
Rtugraphie.     B'Mirbeitet  uod  herausgegeben  vnu  Dr.  ft.  Lehmann  und  .\.  Scobel. 
Bielefetd  und  I.eipiig  :  Velbagen  St  Klaaing.  19<iK. 
Although  it  is  not  so  stated,  this  atlas  may  be  considered  aa  a  now  edition  of  that 

brought  out  in  I8!(7  under  the  superintendence  of  Dr.  li.  Lehmann  and  Dr.  W.  Petiold. 

It  containa  eighty  sheet*  of  maps,  plana,  aod  diagrams,  cleariy  drawn  and  printed  in 

oolaors, dealing  with  physical  geography,  meteorology,  vegetation,  populatian,  and  fauna, 

in  addition  Ui  those  showing  political  diviBions. 

World.  Btieler 

Nene,  nennta  Lieferungs-AnsKahc  von  Stielcrs  Hand-Atlai,  lno  Karten  iu  Kupfsr- 
Btioh.    17  &  18  Liofeiung.     Gotliir  Justus  Perthes.    Friet  tH^pf.eaehfixrt. 
Omtains  the  foor  fbllowine  maps:  Nos,  17  and  18, dstorreioh-Unftam,  Bl.  I  u.  2, 

1  :  l,5()tl,lllJ0,  von  O.  Vogel.     No.  38,  Groasbrilannien,  Siidl.  Jilatt..  I  :  I.5n0,<l00,  voii 

O.  Koffmahn.     Xo.  58,  Ost-Sibirien,  1 ;  7,flOll,l'l)li„  von  H.  Habenicht.    The  two  last 

are  new  maps,  while  the  others  are  rerleed  editions. 

OHA&Tf. 
AdBiialt7  Cbarta.  Hydrographic  Dspartment,  Admiraltf. 

t.  Admiralty,  daring 
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No.  InchM. 

|SK8|  Tidal  streamB,  ChaDnel  ifllands.    Each  id. 

133641  '^^^  "^"^^  twelve  oharts  bound  together  in  an  Atlas.    5ff. 

S315  m  =  1-30  England,  sonth  coast :— Straight  point  to  Portland.    3«.  6d. 

3902  m  =  6*9    Scotland,  west  coast :— Narrows  of  Baasay  and  Oaol  More.    2$.  6d, 

«Qi  «  -  /6-88\8ootland.    Hebrides,  west  coast  :~Flannan  isles  or  Seven  Hunters, 

*"^"*-\3-4/    Snlisker,  North  Bona.    If.  6d. 

3819  m  =  0*78  North  American  lakes.     Lake    Huron : — Goderich  to    Chantry 

island.    2s.  6d, 
1465  m  =  0*26  South  America,  east  coast : — Sao  Sebastiao  island  to  Bom  Abrigo 

iidand.    2i.  6d. 
3836  m  =:  0'24  Aleutian  islands : — Unimak  and  Akutan  passes  and  approaches. 

28,  Qd. 

895  m  ={4.0}  Africa,  west  coast : — Isles  de  Los,  Eonakri  road. 

3347  m  s=  5*28  Japan : — Plans  on  the  nortli  coast  of  Nipon.    li.  6d. 
2035  m  =  1*99  New  Zealand,  north  island: — Coromanael  harbour.    If.  6d, 
3838  m  =  1*6    Pacific  ocean.    Gilbert  island : — South  part  of  Nonuti.     1«.  6//. 
2221  Black  sea.    Plans  of  Russian  ports  on  the  north  shore.      Plan 

added : — Gagri  anchorage. 
2220  Black  sea.     Ports  and  anchorages  on  the  south   shore.      IMan 

added : — Kerasunda. 
1535  Plans  on  the  east  coast  of  Iceland.    Plan  added  : — Home  fiord 

entrance. 
1806  Africa,  west   coast.     Great  Fish  bay  to   Walfisch  bay.      Plan 

added : — Swakopmund  road. 
2662  Celebes.     Ports  in  Makassa  strait.     New  Plans : — Majene  road  and 

Balangnipa  road. 
3209  Celebes.    Bays  and  anchorages  in  Makassar  strait.    Plan  added  : — 

Mampya  road. 
769  Admiralty  and  Hermit  islands.     Plan  added  : — Carola  bay.     New 

plan : — Hermit  islands. 
(I  D.  Potter,  Agent.} 

Charts  Caneelled. 

^^-  Cancelled  by  No. 

m  Coromandel  harbour.       {^''c'ow^del  harbour 2035 

5269  Nonuti,   south-west  an- r New  plan, 
chorage ;  plan  on  this  sheet.\    .South  part  of  Nonuti 3338 

Oharts  that  have  reoetved  Important  Correotlons. 

No.  1610,  England:— North  Foreland  to  Orfordness.  2960,  Lapland :— Port 
£katerininskoi  and  Pala  bay.  2280,  White  sea :— Arkhangel  bay.  2366, 
Gennany : — ^north  coast : — Sheet  XL  : — Arkona  to  Dievenow  river.  2369,  Germany, 
>M)rth  coast  :—Bixh6ft  to  Bruster-ort.  88,  Spain,  north  coast  .—Plans :— San 
Sobsstian,  entrance  of  San  Martin  de  la  Arena.  1130,  Sardinia: — Cagliari  bay. 
1550,  Iceland : — Reydar  and  Faskrud  fiords.  414,  West  Indies  .-—Cuba,  Havana 
Arbour.  2677,  West  Indies,  Leeward  islands  :—Gulebra  or  Passage  islands. 
^, West  Indies,  Leeward  islands: — Approaches  to  Points  k  Pitre,  etc.  3107, 
SoQth  America,  east  coast : — Cape  St  Tnom^  to  Guaratiba  point.  2837b,  Persian 
Solf,  Dortbem  portion.  2760,  Sumatra,  Sheet  I. : — Acheh  head  to  Tyingkok  bay. 
2201,  Sumatra : — Plans  in.  709,  Sumatra,  west  coast : — Ujong  Masang  to  Ujong 
lodnpura.  941b,  Eastern  archipelago,  western  portion,  sheet  2.  942a,  Eastern 
Vohipelago,  eastern  portion,  sheet  1.  934,  Eastern  archipelago: — Surabaya, 
Bali,  and  Sapndi  straits.  2636,  Philippine  islands : — Strait  of  Makassar,  north 
part.  389,  Ohina,  north-east  coast  :~Shanghai  harbour.  1236,  China,  north 
coast :— Port  Arthur.  2657,  Japan :— Gulf  of  Tokyo.  2388,  Russian  Tartary  :— 
Sea  of  Okhotsk.  1750,  Australia,  south  coast : — Port  Adelaide.  2130,  Tasmania : 
—Port  Davey.  3269,  Pacific  ocean,  Gilbert  islands : — Tarawa  lagoon.  968,  Pacific 
ooean,  EUice  islands :— Mua  and  Mata  Utin  anchorage. 

(/.  2>.  Potter,  Agent.) 

Isrtk  Atlantio  Oeean  and  Mediterranean  Sea.  Meteorological  Office. 

POot  Chart  of  the  North  Atlantic  and  Mediterranean  for  June,  1903.    London : 
Meteorological  Offioe.    Prios  6d.    Preeenied  6y  the  Meteorologieal  Qfioe,  Lond(m, 
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United  SMtM  Ohftrt.  United  St«t«i  Hydrogrkphie  OS' 

rilc)[  Chart  of   llie   North  Paoifiu   Ocean  fur  Juoe,  1903.      U.S.   Hjdrogtaphio 
Office,  WusbingtoD,  D.C.     Frrunled  bji  the  17,5.  Hydrographie  Cfgioa. 

PHOTOGKAFHS. 

California.  Anhibal 

Twelve  phoU^npha  of  the  Yosemite  vallej,  (.'aliforniH,  taken  by  Captuin  J.  F.  J. 
Archibald.    PreienM  by  Oaplain  J.  F.  J.  Archibald. 
Ad  cioetlent  little  Kiiea  of  platiaotypes,  measuring  6jj  x  H  inches, 
fl)  The  "floor"  of  the  Yoaemlte  valley:  (2)  Upper  Yoeemite  valley:  (3)  Tomu 
Tulley  in  winter  fTom  Ingpection  point;  (4)  Upper  entrance  to  Yoeemite  vatlej:  (.■ 
El  Capitan,  Yoeemite  Tulloy ;  (6)  The  pack-train  going  into  Yoiemite  valley ;  (l  ao 
!))  The   upper  and   lower  Yoeemite   falle :   (D)  Merced  river,  Yoiemilo  valley;  (II 
The  Half-dome,  Yoeemite  valley  ;  (11)  Oignntii'  sequaia  tree,  Maripoea  county. 
Gold  Coast.  Wome 

Seventy-five  phetographe  of  the  Clold  C'oaat,  teMaa  by  T.  H.  Woranop,  hlsq.     Fre- 
tmted  by  T.  H.  Wortnop,  Ktq. 
This  ie  a  set  of  Kodak  photographs  repiesihnting  lypioal  eoa^t  teenery  of  the  fid 
Coast.     Although  small,  moat  of  thoio  are  fairly  clear. 

(1)  Canvoyofsalt.belowAniedica.Valtariver;  (2)DiTlngrorBlieIlaDearthenlUj 
of  Dodi,  Volta  river  -.  (3)  Village  on  aaiid  spit  near  Dodt  Custom  sUtion,  Volta  ti«ai 
(1)  Kmtchia  falls:  (5|  Head  nfKiatohie  falls;  (C)  Foot  of  Rratchie  falls;  (7) Hhu 
Man.  Kratchier  (8)  CarrierB  waiting  for  loads,  Kratchie;  (9)  Women  c«rrien  ww 
iiig  For  loads,  Kratehie :  (10)  Onrriers  storting  on  marub  from  Kratchie;  (11  aod  II 
Between  Akusi  and  Kpong;  (13)  Si'me  of  the  larger  rocks  at  the  head  of  Aku 
rHpids;  (14)  l.ooking  uptheVolta  river  from  Akusi  landing;  (15)  Volta  rivet  i^i 
Akusi  rapids,  looking  north  lovards  Kpong  rapids ;  (16)  One  of  the  rocks  in  the  Aku 
rapids:  {17  and  18)  Entering  the  Akusi  mpids  from  Akusi:  (I!))  Books  and  sandip' 
opposite  Akusi  Custom  ntstion ;  (20)  Akusi  landing,  steamer  left  high  up  on  the  bajl 
in  1884;  (21)  Akusi  rapids;  (22)  Bapida  between  Akusi  and  Kpong;  (23)  Bocks  i 
Kpong  rapids :  (24)  Bivpr  in  front  of  Kpong  Cnstooi  etalion ;  (25)  Kpong  tnaike 
place;  (2)i)  Hend  of  Kjiong  rapids;  (27)  Prisoners  at  Eethu;  CiS)  Meoi  or  Ai»tl( 
rapids :  (29)  Looldng  soutli  over  Apfaeon  rapids ;  (BO-33)  Loohine  up  weet  ahanne 
Senki  rapids ;  (34)  Senki  rapids ;  (35)  Ouslom  staliou.  Aseaoherie  :  (36)  LookiB 
north  over  Yahin  rapids;  |37)  Boeky  point  about  2  miles  south  of  Faau  Costal 
station;  <38-40)  Simpi  rapids;  (41)  Outcrop  of  quarti  just  above  Akwama,  oa  U 
weet  bank  of  the  Volta  river:  (42)  O'Buiumann  station,  luoking  north:  (43)  Jaf^ 
rapids ;  (44)  Apatifo  or  Apasse  rapids  ;  (45)  Barrier  rocks,  Volta  river ;  (46)  LooklB 
toiith  over  Barrier  rocks :  (47)  Yabin  rapids,  looking  south,  showing  the  ridge  of  rock 
that  run  across  the  bead  of  the  rapids  from  the  island  in  the  middle  of  the  stteaiu  I 
the  west  bank  of  the  river;  (46)  Barrier  rocks  above  ^'ambawso  station;  (49  and  oC 
Akroeu  or  Oingnr  rapids:  (.'>!)  (.'hesicase  Custom  station;  (52)  Chome  rapida;  [TA 
'Smnll  river  entering  the  Volta  river  just  above  AHsaoberi  station  ;  (54 1  Kete  muket 
(.■i.'i)  Kaiiifioll  or  Split  Barrier  rooks;  (56)  Agrama  rapids;  (ri7j  Looking  south  ovi: 
liie  A^rama  rapids;  (5r<)  Hr.  Worsnop's  oanoo. 

Hew  Bouth  Walei.  H.S.'W.  Bailway  Commiitiwen 

I'botographio  reproductions  of  Places  Couvonient  to  tlio  Linos  of  tlie  New  South 

Wales  Government   Kailwayn.      Published  by  authority  of  tlie   Bailvray  Cam- 

mibsioners.    Prttatl&i  6y  the  A-jmC- Grntrul /or  Neie  South  H'a/rs. 

An  album  of  photographic  reproductions  of  places  of  interest  in  tlic  noighbouboed 

of  New  Bouth  Wales  railways,  prei^red  for  the  use  of  loarista.    They  are  as  followe  ;— 

(1)  Mosman   bay,  Sydney  harbour;  (2)  Botanical   gardens;   (3)  Bnlli   paM;  (I] 

fltanirell  park;   (5)   Tree   ferns.  Cembewarra   mountains;   (6)   Hawkesbnry  imUwU 

bridge;  (7)  Hawkeebity  river:  (8)  Woy  Woy  ;  (9)  Meryla  Twin  foils.  MoaaTkl*;O0J 

Hount  Kosciusko;   (11)  View  on  the  Nepean  river;  (12)  Tbe  Weeping  rock.  Wont 

worth  falls;  (13)  Bridal  veil,  Katocmba  falls ;  (14)  Satoomba  falls;  (15)  Fairy  Dal] 

watL-rfall ;  (I'i)  The  Willows,  .lenolaii  cotes. 

N'3. — It  would  greatly  add  to  tha  valua  of  tho  oolleotlon  of  Fbote 
ftraptiB  whlob  has  been  oetabllahed  In  the  Map  Boom,  If  all  th«  FaUowi 
of  the  Sooiety  who  have  taken  photographs  during  their  traTsla,  would 
forward  copies  of  them  to  the  SIhp  Curator,  by  whom  they  will  Im 
aoknowledEed.  Should  tha  donor  have  purohased  the  photograplu,  tt 
will  be  nsetld  for  refbrenoe  If  the  name  of  the  photographer  and  hli 
addreM  are  giwn. 
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EARTH-MOVEMENTS  IN  THE  BAY  OF  NAPLES.* 

By  R.  T.  GUNTHER,  M^.,  F.R.a.S.,  Fellow  of  Magdalen  College,  Oxford. 

''JaceDt  in  litore  sediiicionim  fragmenta  quie  romanam  maiestatem  prfeseferaot, 
^bierunt  in  scopalos  orastatis  piscium  generibus  habitatoB." — Capaocio,  *  Hist.  Neap.,' 
cap.  xiv.     1607. 

•^>f  a  preliminary  note  read  at  the  Bradford  Meeting  of  the   British 

-^saociation  in  1900,  it  was  suggested  that  the  ancient  rnins  in  the  sea 

^ZoDg  the  Neapolitan  shore  might  yield  satisfactory  information  regard- 

^^S  the  Roman  coast-line  of  the  Phlegrssan  Fields.     With  this  view  a 

^^"w  survey  of  parts  of  the  coast  was  prepared  and  an  interim  report 

^*^e  laid  before  the  1901  Meeting  by  the  Committee  on  **  the  changes  of 

the  land-level  of  the  Phlegraean  Fields."    We  hope  that,  by  describing 

the   more  noteworthy  geogiaphicai  results,  a  light  may  be  thrown  on 

^Oae  vexed  problems  and  may  tend  to  elucidate  them.    Babbage  and 

otlx^j,g  have  shown  that  the  burrows  of  marine  shell-fish  in  the  columns 

^^  the  Temple  of  Serapis,  at  a  height  of  about  19  feet  above  sea-level, 

"^^r  witness  to  a  subsidence  followed  by  an  elevation  of  the  land  through 

i^ot  less  than  this  distance  since  the  construction  of  the  building.     We 

"^v©  })een  able  to  collect  supplementary  evidence  which  indicates  that 

^<^CQ  the  Homan  dominion  the  Neapolitan  coast  firdt  sank  about  35  feet, 

^^d  then  rose  about  19  feet  to  slightly  above  its  present  level.    Reasons 

^^U  be  given  for  believing  that  this  great  oscillatory  movement  was  not 

^^  ^  seismic  nature  and  confined  lo  the  immediate  vicinity  of  a  volcano, 

*>ut  affected  so  large  an  area  that  it  must  be  regarded  as  of  the  order  of 

*^OBe  slow  and  majestic  movements  of  the  crust  of  the  Earth  which  are 

'^^^  in  progress  in  Sweden  and  elsewhere,  by  which  continents  have 

''^^^n  from  the  sea,  and  which  can  often  only  be  detected  by  observa- 

^^tig  spread  over  a  long  space  of  time. 

♦  Read  at  the  Boyal  Geographical  Society,  February  9,  1903.    Map,  p.  236. 
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The  assertion  that  the  land-level  in  Boman  times  was  about  16  feet 
higher  than  it  is  at  present,  depends  partly  upon  the  disoovery  of  two 
submerged  regions  covered  by  the  foundations  of  numerooB  houfles, 
perhaps  the  forgotten  site  of  Parthenope  or  Palepolis,  with  an  anoient 
harbour  and  a  coast  roid,  which  are  not  withoat  archaeological  interest 

To  the  authors  whose  works  inspired  and  facilitated  our  labours,  we 
would  make  most  grateful  acknowledgment.  Without  Lyell,  Niocolini, 
Beloch  and  many  another,  we  could  have  aooomplished  but  little  in  the 
time  at  our  disposal.  We  also  thank  our  fellow-members  of  the  British 
Association  for  their  encouragement  of  the  work,  and  H.B.M.  Consul- 
General  at  Naples,  Mr.  E.  Neville-Rolfe,  for  furthering  oar  plans. 

I.  CAPRI. 

Indications  of  changes  in  the  level  of  the  island  of  Capri  are  veiy 
numerous  and  clear,  and  many  ave  of  comparatively  recent  date. 

It  is  not  proposed  to  discuss  here  that  vast  series  of  earth-moTements 
which  have  resulted  in  the  uprising  of  the  Capriote  Tertiary  limestones 
from  a  horizontal  position  on  the  sea-bottom  to  the  sur&ce  and  higher, 
with  a  dip  from  south  to  north  at  angles  varying  from  25^  to  70**. 
Concerning  the  details  of  these  very  ancient  changes  on  a  gigantic 
scale  we  have  but  scanty  knowledge ;  they  no  doubt  were  in  operation 
before  the  strata  of  Capri  had  become  dislocated  from  those  of  an 
extensive  limestone  continent.  Some  of  the  evidence  we  are  about  to 
consider  points  to  the  long-continued  existence  of  the  island  nearly  in 
its  present  form. 

The  most  important  evidence  of  relative  levels  of  sea  and  land  in 
former  times  is  of  three  kinds.  Firstly,  marks  of  marine  eroMon,  oocurrisg 
either  above  or  below  the  present  sea-level;  secondly,  raised  ^eodbef, 
or  beaches  apparently  collected  by,  but  now  beyond  the  reach  of  the 
waves;  and,  thirdly,  submerged  constructions,  now  standing  at  a  lower 
level  than  that  at  which  they  were  built. 

Marine  Erosion  at  the  Present  Day. — The  details  of  the  process  ol 
erosion  of  limestone  by  the  sea  may  be  well  studied  at  many  places 
around  the  coast  of  Capri.     Owing  to  the  absence  of  a  large  tide  in 
this  part  of  the  Mediterranean,  the  erosive  action   of  the  waves  ii 
nearly  confined  to  one  horizontal  zone.     In  those  parts  of  the  island 
where  the  clifi&  rise  sheer  from  deep  water,  and  are  neither  too  mu(k 
exposed  to  the  fierce  onslaught  of  storm  waves,  nor  composed  of  roek 
of  too  friable   a  nature,  there  we  find  a  groove  chased  horizontally 
along  the  face  of  the  cliffs  at  the  water-line.     The  size  and  depth  of 
tLis  groove  varies  with  the  hardness  or  exposure  of  the  rock,  but  ca 
the  whole  it  is  deepest  at  the  mean  tide-level. 

The  most  vigorous  erosion,  therefore,  is  taking  place  between  tris*^ 
and  water. 
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Immediately  above  aod  below  the  water-line,  Brosion  ia  proceeding 
very  alowly;  above,  partly  on  account  of  the  absence  of  the  eroding 
medinm,  partly  on  accouot  of  a  protective  coat  of  calcium  carbonate 
diatolved  from  the  recks  above  and  apread  by  a  trickling  fittu  of  Bpriog 
water-  In  some  placea  there  ie  au  organic  growth  forming  a  oon- 
BpicQouB  blaok  band  distant  a  foot  or  two  from  the  water;  this  alto 
Eeema  to  have  a  protective  action.  Beneath  the  surface  of  the  water, 
bnt  near  enough  to  benefit  by  the  foam  of  breaking  waves,  a  garb 
of  coralline  and  algal  growth  luieuriateB,  and  protects  the  stone. 

The  size  and  appearance  of  the  narrow  horizontal  groove  indicate 
tbftt  it  is  chie^y  the  result  of  steady  erosion  by  solul  ton  m  calm  neather 


at  the  snrface  of  the  water.  The  cliffs  of  Capri  tell  ns  in  ckar  geo- 
logical siga-languBge  that  the  waves  which  daah  up  in  etorins  can 
bftve  taken  but  a  email  part  in  the  etching  of  the  groove.  On  the 
north  side  of  the  island  calm  has  prevailed,  and  the  grooving  and 
undercutting  are  well  marked  ;  on  the  south,  full  eipoaure  to  the  open 
aea  has  resulted  in  foster  scaling  from  the  face  of  the  cliffs  and  in  the 
obliteration  of  the  groove  of  solution. 

When  rain  and  spray  fall  on  flat  limestone  surfaces  near  the  sea- 
level,  solnlion  ia  very  rapid.  The  result  may  bo  seen  in  all  stages,  on 
mozky  a  partially  submerged  rock  and  boulder  on  the  north  and  east 
coastB.  The  process  is  indicated  in  the  diagram,  which  was  drawn  from 
KD  actual  block  of  limestone  (Fig.  1).  The  dotted  line  represents  the 
original  contour  of  the  block.  The  portion  below  water  has  nearly 
retained  its  original  dimensions,  having  been  protected  by  a  thick  growth 
»f  algge.  At  the  water-line  there  is  a  groove  of  solution  all  round  the 
Btone;  and  the  upper  surfaoe,  which  is  undergoing  rapid  disintegration 
by  rain  and  spray,  is  jagged  and  uncomfortable  to  walk  upon.  Soon  all 
will  be  planed  down  to  low-water  mark,  and  then  the  kindly  covering 
of  weeda  will  hinder  further  destruction. 
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Tlie  furrow  at  the  preBSnt  water-level  runa  iu  and  oni  of  the  older 
oaves  anil  oavities  like  a  hollow  moulding  round  the  reoeaees  of  a  huild- 
ing,  and  may  be  traced  almost  all  round  tho  island  in  the  lees  exposed 
parts.  This  furrow  i*  rarely  mdre  than  a  foot  in  depth;  but  where 
natural  crucke  or  soft  places  in  the  rocks  have  favoured,  the  eroBire 
action  has  been  more  extensive,  and  deeper  hollows  and  little  caves 
have  been  scooped  out. 

The  Upper  Erosion -line.— Similar  marks  of  erosion  ccenr  at  other 
levels  above  the  surface  of  the  sea.  In  some  places  they  are  aa  clear 
as  if  they  had  been  cut  yesterday,  in  others  they  have  become  almost 
covered  up  by  newly  deposited  etalaotitic  matter ;  in  the  more  weathered 
parte  they  have  been  entirely  obliterated.     Wherever  they  occur,  they 


afford  an  unmistakable  indication  of  having  been  formed  at  and  by  the 
sarfaoe  of  the  sea,  and  of  having  been  subsequently  raised  beyond  its 

At  a  height  varying  from  23  feet  to  12  feet  above  the  present  sea- 
level,  the  island  is  gitt  about  with  a  line  of  holes,  grooves,  and  under- 
cnttinga  which  are  similar  in  character  to  those  at  (he  present  water- 
level,  save  only  that  they  are  less  continuous.  For  these  marks  of 
erosion  no  other  explanation  can  be  offered,  but  that  they  were  wrought 
by  causes  identical  with  those  which  have  produced  the  groove  at  the 
present  sea-level, 

To  explain  the  phenomena,  two  theories  are  possible.  We  may 
either  believe,  with  Niocolini,  that  the  sea-level  iu  the  course  of  ages 
has  been  subject  to  alteration,  or  that  the  land  has  moved.  Of  the  two, 
we  favour  the  latter ;  for  whereas  we  are  not  aware  of  any  proof  of 
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obange  of  Bea-levely  Oapri  is  a  geological  monument  to  change  of  land- 
le^el. .  The  originally  horizontal  beds  of  Tertiary  limestone  have  been 
tilted  BO  as  to  dip  with  an  inclination  which  increases  greatly  from  east 
to  west.  From  the  Faraglioni  to  Pta.  Yentroso  the  beds  dip  at  angles 
increasing  from  25^  to  35'^ ;  near  the  Green  Qrotto  the  dip  is  nearly  40^; 
^^l&ile  at  the  south-west  comer  the  dip  is  as  much  as  60'^  to  70°. 

It  is  not  surprising,  therefore,  to  find  that  this  tilting  has  continued 
ui  the  most  recent  period,  and  that  the  marks  of  the  upper  erosion-line 
lie  in  a  plane  inclined  at  an  angle  to  the  horizontal.  In  other  words, 
^e  past  and  present  marks  of  marine  erosion  are  23  feet  apart  at  the 
o^stem  end  of  Capri,  but  only  12  feet  apart  at  the  western  end.  We 
CAQnot  suppose  that  the  sea  has  changed  its  horizon.  The  land  must, 
^^Qx*efore,  have  moved  as  if  on  a  distant  hinge  4  miles  away  to  the 
^^^8t,  and  have  turned  through  an  angle  of  nearly  two  minutes  of  arc. 

.As  will  appear  in  the  sequel,  there  is  good  reason  to  place  the  erosion 
^f  tlie  upper  water-line  at  a  period  subsequent  to  the  Roman  dominion, 
^^d  this  gives  us  a  basis  for  a  calculation  of  the  rate  at  which  geological 
^lici.xiges  of  magnitude  may  take  place. 

y^e  find  that  the  changes  in  the  relative  level  of  land  and  sea  have 
^ot;  been  of  a  uniform  but  rather  of  a  spasmodic  character.  All  indi- 
<^t;xon8  point  to  the  land  haviog  remained  nearly  stationary  for 
oormsiderable  periods  of  time,  and  of  having  then,  m  a  relatively  brief 
BI>^ce,  shifted  to  a  new  level.  As  a  proof,  we  find  that  the  marks 
0^  erosion  are  confined  to  narrow  zoncp.  The  island,  moreover,  appears 
^  iiave  remained  stationary  in  its  present  position  for  a  shorter  period 
*™^ii  at  the  23  to  12  foot  level,  for  the  upper  marks  are  deeper  and 
|'^^>Te  conspicuous  than  those  along  the  present  water-level.  Hence, 
^  ^e  may  assume  that  the  rate  of  marine  erosion  has  been  fairly 
^^^form,  we  can  estimate  the  relative  duration  of  periods  during  which 
^e  land-level  has  remained  constant. 

Starting  from  the  south-western  comer  of  the  island  near  the  Pla. 
^^i*ena,  we  find  the  upper  line  of  holes,  grooves,  and  undercuttings 
*boiit  12  fett  above  the  present  water-level.  It  may  be  traced  at 
^**ious  sf  ots  along  the  west  coast,  but,  owing  to  the  great  extent  to 
^^ich  the  weathering  of  the  limestone  has  proceeded,  the  marks  are 
^^^  as  conspicuous  as  those  along  the  northern  and  eastern  clififs. 

In  and  near  the  Grotta  Azzurra  the  same  line  of  hollows  rises  about 
^^  to  17  feet  above  the  water,  and  is  continued  within  the  grotto  itself, 
^^tiQ  proving  that  it  was  submerged,  and  inaccessible. 

At  the  Pta.  Sbrassa  this  upper  erosion  line  is  very  noticeable,  and, 
*^ping  approximately  to  the  same  level,  small  borings  in  the  rocks 
^^  be  traced  nearly  as  far  as  the  Pta.  Trasele. 

Further  to  the  east,  the  massive  walls  of  the  so*called  Bagni  di 
'liberie  have  been  levelled  nearly  to  the  same  height — a  remarkable 
<^\xicidence  suggestive  of  a  common  cause. 
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Near  the  nor th-ea stein  cape,  the  isolated  Scoglio  Riootta  showe  the 
grooTing  of  the  o1<l  water-line,  but  to  the  eouth-west  of  the  Pt». 
Chiavica,  in  the  vicinity  of  the  Grotta  Bianca,  and  at  many  plac<i8 
round  the  Gala  di  Matromonta,  the  underoulting  of  the  rook  is  seen 
in  its  greatest  perfection  and  at  ila  greatest  height  ('23  fe«t)  above  the 
present  water-level.  Protected  from  erosion  both  by  its  height  above 
the  sea  and  by  a  foreshore  of  dcbrU  from  the  cliffs  above,  and  in  some 
spots  painted  ovtr  with  a  coat  of  presorvative  calcareous  incrustation 
renewed  continually,  these  low  land'  marks  have  perfectly  resisted 
the  destructive  hand  of  time, 

Tho  marks  of  erosion  may  also  be  well  seen  upon  the  west  sido  of  the 


isolated  Scoglio  Matromania,  which  in  this  respect  is  a  diminutive 
model  of  the  entire  island,  for  on  the  lee  side  the  undercutting  is  well 
preserved,  hut  has  been  weathered  away  from  the  side  that  is  more 
exposed.  The  vertical  diffs  of  the  Faraglioni  and  of  the  Uonacone  be&r 
the  waler-marks  of  the  same  low  land-level. 

At  several  places  along  the  coast  between  the  Pta.  Venlroeo  and 
the  Pta.  Carena,  conglomerated  beaches  may  be  seen  resting  upon 
shelves  of  rock  raised  above  the  soa-Ievel,  Some  of  these  are  mere 
aoonmnlBtions   of  debrit  which   have    fallen    from    higher   levels,  but 


•  Cp,  "high  water." 
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otbersowe  their  origin  to  the  action  of  the  waves  when  these  beaches 
i^ere  on  the  sea-level. 

When  a  cavity  in  the  face  of  the  rock  has  once  come  into  existence, 

tli.e  unaided  action  of  the  sea-water  cannot  increai<e  its  size  to  any  con- 

si<lerable  extent,  for  the  upper  surface  of  the  excavation  above  water 

^oold  soon  be  ont  of  reach  of  that  element,  and  the  floor  would  be 

px-iotected  by  seaweeds.     If,  however,  the  level  of  the  land  should  be 

dlcvated  or  depressed  very  gradually,  a  cavity  already  in  existence  at 

^^^  earlier  water-level  would  be  enlarged.     An  elevation  of  the  land 

'vv'OQld  cause  the  floor  of  the  cavity  to  rise  into  the  plane  of  maximum 

^x^csion.     Similarly,  if  the  land-level  be  depressed,  the  roof  would  be 

^J^oded. 

It  is  to  the  simultaneous  action  of  these  two  processes  of  gradual 

^toTation  of  land-level  and  of  erosion  that  the  larger  caves  of  Capri 

^^o  their  origin.   The  caves  are,  for  the  most  part,  wide-mouthed,  and  of 

^o  ^rcat  depth  as  compared  with  their  height  and  breadth.     They  are 

of    xiiQ  type  we  may  term  sea-caves,  as  distinguished  from  stream-caves 

'^hich  have  been  produced  by  the  flow  of  fresh  water,  like  the  lengthy 

su'bterranean  passages  with  many  lateral  embranchments  in  Kentucky 

^i^d  Camiola,  of  which  there  are  no  examples  of  any  size  in  Capri. 

^OT,  indeed,  is  the  present  surface  of  the  island  large  enough  to  collect 

'^Ui-water  for  the  erosion  of  its  lofty  caves,  attaining  as  they  do  a 

^^^ght  of  60  feet  and  more.     I  am  inclined  to  accept  the  proportions  of 

tlM^  oaves  as  strong  evidence  that  in  recent  geological  epochs,  Capri  did 

"^^^t;  receive  the  drainage  from  an  extensive  land  surface  for  long,  but 

^^^L8  either  an  island,  as  it  is  now,  or  the  extreme  end  of  a  narrow 

I^^onaontory. 

Evidence  of  Land-levels  to  be  derived  from  Caves. — A  type  of  the 
^txy  smaller  caves  at  the  water-level  is  the  Grotta  del  Lupo,  which 
known  for  the  gurgling  noises  which  the  waves  produce  in   its 
^^^-^^fined  recesses. 

A  similar  cave  is  the  Grotta  degli  Stalactiti,*  between  the  Marina 
^^^Hude  and  the  Blue  Grotto,  and  accessible  only  to  the  swimmer,  owing 
^^  'the  low  entrance.  The  long  stalactites  hanging  from  its  roof  bear 
^'^'tuess  to  a  long  period  of  tranquillity  within,  for  spray  would  have 
^^^^ented  their  formation. 

Tassag^o  della  Stella. — As  an  example  of  a  more  extensive  result  of 

^^Tine  erosion,  we  may  cite  the  passage  through  the  Stella  or  inner 

^^^glione  rock,  which  is  large  enough  for  fishing-boats  to  sail  through. 

^^e  height  of  this  passage  corresponds  to  that  of  the  low  land-level, 

^bich  is  clearly  indicated  by  the  undercutting  upon  the  sides  of  the 

^^raglioni  themselves.     The  floor  of  the  passage  is  far  below  the 


^  There  U  another  Grotta  degli  Stalactiti  high  up  upoD  the  side  uf  the  hill  of 
^t.  Hichele,  near  the  church  of  St.  Croce. 
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Burrow  of  tbo  waler.  At  ttio  ea.st  eiid  {)ie  depth  of  water  ie  I30H 
metres ;  in  the  middle,  18'38  metres ;  and  at  the  west  end,  l'."30  metres.* 
We  believe  that  these  soundioge  indicate  that  the  Faraglioni  onca  stood 
at  least  13  metres  higber  above  the  water  thau  the^~  do  now. 

Groita  Autirra. — The  precipiues  of  Anaoapri  fall  into  the  sea  from 
a  height  of  some  GOO  feet,  and  the  sheer  rock  is  oontinued  beneath  the 
water  for  a  furlher  ]20  Feet.  Towards  the  west  this  wall  of  limestone 
does  not  rise  us  high  above  the  water,  although  the  adjacent  soandings 
are  Btill  so  deep  that  the  100-metre  isobathic  line  approaches  to  within 


200  metres  of  the  shore,  closer  than  at  any  other  point  round  the  Bay 
of  Naples,  and  only  sarpassed  at  the  Pta.  Carena. 

Here,  under  cliffs  of  no  great  height,  hot  above  water  of  great 
depth,  is  the  chief  glory  of  ^'^p^i — the  Grotta  Azzurra. 

The  present  entrance  to  the  cave  is  of  the  si:ie  and  shape  of  an 
ordinary  doorway,  but,  inasmuch  as  some  3  feet  of  this  entrance  are 
nnder  water,  an  aperture  barely  greater  than  a  yard  square  remains 

'  at  my  rpqiipsl,  on 
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above  water  for  the  passage  of  the  dimtniitive  boats  specially  built 
for  the  navigation  of  the  grotto.  The  floor  of  the  entr&noe  projects 
ODtw&rds  for  several  feet,  forming  a  platform.  The  passage  is  only 
possible  in  a  oalm  sea,  although  the  water  within  is  stated  to  remain 
tranquil  by  some  who  have  been  caught  there  during  a  storm.  From 
without  the  aperture  is  hardly  discBrnible;  and  indeed,  were  it 
sufficieutly  large  to  admit  any  great  volume  of  light,  the  glory  of 
the  grotto  wonld  depart.  In  fact,  the  bluenesB  is  seen  to  the  greatest 
advantage  when  a  screen  intercepts  the  direct  light  from  the  entrance. 
The  discovery  of  the  grotto  in  recent  times  is  frequently  attributed 
either  to  a  fisherman,  Ferrara  bj'  name,  and  two  Englishmen  in  1 622,  or 


■  «  Kopisch  in  1820,  who  wrote  a  fantastic  account  of  his  exploration, 
^nd  of  the  difficulty  of  allaying  the  superstitions  of  the  fisherfolk  with 
*~«gBrd  to  it.  It  is  to  this  little  narrative  of  Kopisch  that  the  groat 
*  «me  of  the  Blue  Grolto  owes  its  birth.  For  the  real  discoverer,  how- 
ever, we  must  go  three  centuries  back  to  Capaccio,  who  mentions  it  in 
1*18  History  of  Naples  of  1607.  In  1701  it  was  visited  by  Joseph 
-Addison;  and  in  1727  Parrino  attributed  its  peculiar  character  to  the 

^vfleotion  of  light. 

The  grotto  is  oval  in  shape,  the  major  axis  running  east  and  west. 

The  diroensiona  are—length  165  feet,  breadth  about  100  feet,  greatest 
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beight  40  feet,  depth  of  water  48  feet.*  Mangoni  gives  the  dim 
as  170  by  90  by  69  by  (19  feet.f  The  diflcrepancies  are,  as  might  be 
expected,  greatest  in  respect  of  the  height.  The  lower  estimate  of 
40  feet  seems  to  us  nearer  the  truth  than  that  of  69  feet,  and  a  targe 
proportion  of  the  vault  of  the  grotto  is  not  much  more  than  20  feet 
above  the  surface  of  the  water.  The  sides  of  tiie  cave  descend  vertically 
into  water  which  is  about  8  to  10  fathoms  in  depth. 

At  the  side  on  the  right  of  the  entrance  to  the  north-west  is  a  second 
but  entirely  submerged  opening.  The  crown  of  its  sulmarine  arch  is 
about  7  or  8  feet  iielow  the  surface,  the  width  of  the  opening  is  aliout 
40  feet,  and  its  height  about  50  feet-  By  this  submerged  window  the 
grotto  receives  its  wonderfully  beautiful  light,  and  it  is  near  the  arch 
that  the  water  has  the  brightest  silvery-blue  sheen. 

The  early  explorers  were  much  surprised  to  discover  that  they  were 
not  the  first  to  enter  the  grotto.  Towards  the  centre  of  the  back  of  the 
oave  they  fonnd  an  artificial  flight  of  steps,  somewhat  broken,*  lead- 
ing from  l«Iow  the  present  water-level  to  a  rocky  ledge  3  feet  6  inches 
above.  This  ledge  is  the  threshold  of  an  inclined  passago  which  con- 
tinues some  ;(mO  or  100  feet  into  the  rock  in  a  southerly  and  upward 
direotion.  No  vestige  of  building,  no  tool-marks  have  been  traced  upon 
its  walls,  and  so  we  must  assume  a  natural  origin,  probably  by  aqueous 
solution  of  the  limestone.  The  floor  consists  of  a  pavement  of  stalag- 
mltic  matter.  At  first  the  passage  is  high  enough  to  be  walked  along 
comfortably,  but  it  becomes  lower  and  narrower  and  several  degrees 
warmer  §  as  it  asoends.  In  the  last  part  progression  is  difficult,  and 
the  way  is  fioally  blocked  by  a  square-ctit  stone,  which  is  supposed  to 
indicate  a  continuation  of  the  passage,  perhaps,  to  the  vaults  of  the 
ruined  palace  of  Damecula,  one  of  the  twelve  villas  of  Tiberius. 

Such,  then,  is  a  general  description  of  the  Hlue  Grotto.  The  indica- 
tions wbioh  it  afibrds  us  of  ancient  water-levels  are  firstly  a  number 
of  hollows  in  the  sides  of  the  cave  jtist  under  the  springing  of  the 
vault,  at  a  beight  of  10  or  17  feet  above  the  sea  i  Fig.  :>).  These 
holes  are  a  memorial  of  the  23  to  12  foot  land-level,  the  level  at  which 
the  Blue  Grotto  was  finally  excavated  to  its  present  height. 

Next,  the  ancient  steps,  continued  as  they  are  far  beneath  the  water, 
indicate  a  higher  land-level  at  the  time  of  their  construction.  Where 
they  cease  I  do  not  know,  but  I  have  heard  it  stated  that  they  lead 
down  for  20  feet  to  what  we  shall  consider  to  be  the  water-line  at  th« 
time  of  Tiberius,  and  it  is  very  likely  that  this  was  the  faot.     The 


"  MniTB]:'!  '  Handbook  for  South  Italy.' 

t  Bediii%d  from  Neapnlitna  piilmi,  10'4  iocliea  beiug  taken  bb  1  pnlin.  Another 
observer  gave  IBU  by  Hj  by  60  by  65  feet. 

X  The  old  Roman  steps  were  renovated  abunt  1S90. 

S  The  Ihermomeler  has  bsen  obaetved  Ui  imlicat©  a  temperaturB  of  100°  Fahr. 
whtn  the  temperature  uoUide  was  ooly  88°  Fnhr.  (Mangoni)' 
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large  aperture  would  then  have  allowed  free  entrance  to  boats,  since 
its  arch  would  have  been  at  least  12  feet  above  the  enrface.  It  is 
certain  that  the  Bomans  knew  of  and  used  the  cave ;  it  is  equally 
certain  that  bo  mention  ia  made  of  its  optical  phenomenon  by  olassioal 
suthora  :  the  conclusion' to  be  drawn  is  that  the  conditions  of  illumina- 
tion were  entirely  different  from  those  of  the  present  day.  The  cave 
must  originally  have  been  eroded  when  the  land  stood  at  a  level  higher 
than  at  present ;  perhaps  by  some  HO  feet.  A  gradual  sinking  of  the 
land  through  40  or  50  feet,  followed  by  an  elevation  to  the  Tiberian 
ievel,  would  be  sufficient  to  allow  of  the  erosion  of  a  cave  such  as  the 
Bomans  knew. 

Grolla  Venle  e  Patsagyio  Verde. — Near  the  Green  Urotto  the  coast  is 
rugged  and  weather-beaten,  being  fully  exposed  to  the  fury  of  soiioooo 
S^les ;  the  wear  and  tear  of  the  rocks  is  very  rapid,  and  the  marks  of 
former  water-lines  are  not  likely  to  be  long  preserved.  Consequently 
It  is  difficult  to  recognize  any  definite  indication  of  former  laud-levels 
i«i  the  Green  or  the  adjacent  Ited  (Jrottoes,  All  that  can  bo  definitely 
stated  concerning  them  is  that  tbey  are  sea-caves,  the  floors  of  wfaioh, 
CVDrnied  when  the  land  was  higher,  arc  now  submerged,  but  the  roofs 
~^ere  eroded  when  the  land  was  at  a  level  lower  than  the  present  by 
•*^wvit  20  feet. 

The  green  light  upon  the  rocks  eeems  lobe  a  composite  effect  due  to 
l>lue  light  reflected  ond  tranenritted  from  the  water,  playing  upon  the 
3^ellowish-bued  sides  and  roof  of  the  cave.  It  is  best  seen  in  the  lower 
X^aaaaggio  Verde,  which  may  be  trarversed  by  boat  on  a  calm  day. 

Orolta  Bianco. — The  White  Grotto  derivcB  its  name  from  the  white 
S-n  cm  stations  of  oalcareous  matter  upon  its  sides,  and  from  tl.e  clusters 
*:>f  n'bite  stalactites  which  hang  from  the  roof  and  fringe  the  entrance. 
I'he  cave  faces  east,  and  is  situated  near  the  Pla.  delta  Chiavioa.  The 
"Vestibule,  about  70  to  80  feet  high,  leads  into  upper  and  lower  caves,  of 
^whiob  the  former  is  not  easily  accessible.  There  is  no  record  of  its 
leaving  been  visited  at  all  before  Lieut.  Kennedy,  K.t;.,  in  lODl,  by 
^i^nding  a  boy  up  the  loog  yard  of  a  lateen-rigged  boat,  which  was 
%3aoored  alongside,  got  some  ropes  fixed  into  it.  He  was  thus  enabled 
^o  olimb  up. 

The  lower  cave  can  be  entered  by  boat  for  a  short  distance.  Unlike 
Kuoet  other  caves  at  the  water-level,  it  is  much  broader  at  some  6  feet 
^bove  the  water  than  actually  at  the  surface.  The  total  height  is  not 
^reat  in  proportion,  being  only  24  feet  or  less. 

The  upper  erosion-line  is  very  clearly  marked  near  this  cave,  and 
la  also  noticeable  within  it.  The  upper  cave  seems  to  belong  to  an 
^tarlier  period. 

Grolta  delV  Araenale. — This  cave  owes  its  name  to  a  tradition  that 
\t  was  used  in  the  time  of  Tiberius  as  a  dep6t  for  naval  stores.  It 
measures  130  feet  long  by  100  feet  wide  by  50  feet  high.    Excavations 
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made  in  1777  in  the  shingle,  which  still  covere  the  floor  to  a  depth  of 
from  4  to  5  feel,  brought  to  light  traoee  of  the  walls  of  two  or  three 
roome  of  Roman  workmanBhip ;  a  floor  of  coloured  marbles,  and  some 
iron  fragments  which  have  been  identified  as  part  of  the  plant  of  the 
ancient  naval  sUtion,  or  perhaps  of  a  Itomao'  galley.  Although  the 
floor  of  the  cave  is  quite  8  feet  above  the  aea,  in  sontherly  gaits  waves 
dash  in  with  such  vioienco  as  to  render  its  use  an  a  storehoUBO  out  of 


the  qnestion.  The  walls  unearthed  here  indicate,  therefore,  that  at  the 
time  they  were  built  this  cave  stood  higher  above  the  sea  than  it  does 
at  present,  and  the  conformation  of  the  rocks  is  such  that  an  elevatioo 
of  15  feet  would  place  the  floor  beyond  (he  reach  of  all  but  the  moat 
exceptional  storms. 

The  cave  itself  seems  to  have  been  formed  by  marine  erosion  when 
the  land-level  was  at  least  8  feet  lower  than  it  is  at  present — at  a 
period  which  must  have  been  much  anterior  to  that  of  the  Roman  times- 
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As  evidence  of  a  still  greater  submergence  of  Capri,  we  may  mentioa 
e  large  and  lofty  caves  which  are  found  at  a  faeigbt  eometimes  of 
700  feet  above  sea-level.  All  are  relatively  shallow,  and  appear  to  bo 
the  result  of  marine  erosion.  It  is  diffioult  to  estir^ate  with  aoy 
aocnracy  the  time  required  for  ho  great  an  upheaval.  We  csd  only 
kaov  that  it  is  so  recent  that  the  combined  forces  of  wind  and  weather 
have  not  succeeded  in  obliterating  all  traces  of  marine  erosion. 

Arco  Nnluralt,  Orotta  di  Jtfa(romattia.— High  above  the  sea,  on  the 
^teep  pile  of  rooks  which  rises  from  a  small  cove  faoiDg  east,  is  a  most 
T-«iii  ark  able  natural  arch,  which,  like  the  passage  through  the  Stella, 
^«ems  to  have  been  eroded  by  the  sea. 

At  a  little  distance  from  the  arch  is  the  Orotta  di  Matromania, 
^^WlitromaDia  or  Matriroonio,  a  large  natural  cavern  of  about  90  feet  long 
t»y  60  feet  wide  by  ijO  feet  high,  which  aeems  to  have  been  a  fane  of 
^^dithras,  whose  name  the  grotto  still  bears. 

The  Grotta  del  ('aatiglione  is  a  lofty  cave  high  up  in  the  hill  of 
'tt;.3ie  same  name,  facing  south.  When  the  inhabitants  of  Capri  took 
:^r~«fage  in  it  at  the  time  of  the  Turkish  raids  there  was  a  way  to  it 
^f^^Tom  the  east,  hat  the  path  has  since  been  destroyed  by  the  crumbling 
«=»>f  the  cliff. 

GroUa  delP  Areo. — A  large  shallow  oavo  facing  east,  under  the 
wisliffB  south-east  of  the  I 'astello  di  Barbarossa.  lu  height  it  is  about 
^^5  feet,  and  it  is  situated  at  about  800  feet  above  sea-lev el.  AVe  are 
:x:M.ot  quite  satisfied  that  the  Grotta  dell'  Aroo  is  a  sea-oave,  and  rather 
5.aaclino  to  the  belief  that  it  may  have  arisen  as  a  result  of  the  great 
^  ^ndslip  which  occurred  at  the  east  of  Monte  Bolaro. 

Other  similar  elevated  caves  are  the  Coouzza,  Tiberio,  Grotta  delle 
-fc^'olci,  and  others  under  Monte  Solaro. 

It  might  well  be  argued  that  such  a  great  alteration  in  the  level  of 
^ZZS&pri  as  that  supposed  mast  have  to  some  extent  affected  the  neigh- 
~&=»onring  mainlund,  and  we  find  that  on  the  hillsides  of  the  Amalfi  coast 
"C-  liere  are  also  large  oaverns,  similar  in  appearance,  situation,  and 
^^spoot  to  those  we  have  just  enumerated. 

Evidence  of  Land-levels  to  be  derived  tVom  Ancient  Buildings.^ 
-M^-ma  many  places  around  the  coast  of  the  Bay  of  Naples,  Eomau  ruins 
w*  :»e  to  be  seen  very  near  the  wattr's  edge,  and,  if  not  dipping  in  the  sea, 
^^>  ften  so  close  to  it  as  to  be  exposed  to  the  ravages  of  every  storm.  In 
^» ■wscordance  with  the  theory  of  altor.ition  in  land-level  we  believe  that 
*-tie  buildings  ware  originally  constructed  and  occupied  at  a  higher 
i^vel,  ami  have  been  carried  down  by  the  land  as  it  subsided.  Such 
■^xUdings  may,  therefore,  afford  us  valuable  ass  ia  la  nee  when  we 
^«ideavour  to  date  the  land- movements  and  to  estimate  the  time  of 
*-lieir  duration. 

Palanzn  a  Mare. — By  far  the  moat  extensive  Roman  remains  upon 
''^e  Capri  littoral  are  those  known  as  the  Palazzo  a  Mare,  one  of  the 
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Urgeat  of  the  twelve  villas  of  Tiberius,  and  therefore  dating  from  abont 
27  to  37  A.D.  The  buildings  not  only  covered  considerable  ground  on 
the  top  of  the  cliffs,  which  were  buttressed  by  strong  walls,  but  alao 
extended  down  to  the  beach,  where  the  north  wing  was  thrown  out 
towards  the  eea,  and  must  have  made  a  charming  abode  in  summer. 
As  seen  from  tho  sea,  a  semioiroular  ezedra  of  opu»  reticulatum  halfway 
up  the  face  of  the  cliff  is  one  of  the  most  conapicnous  features  of  the 
ruins.  It  is  built  so  as  to  cover  the  middle  third  of  the  height  of  the 
cliff  faoing  Vesuvius.  Many  fragments  of  walls  lie  in  the  water  below, 
having  been  undermined  by  the  sea;  but  as  they  have  fallen  from 
uncertain  levels,  they  do  not  supply  us  with  data  as  reliable  as  those 
to  be  derived  from  the  western  portions  of  the  building  still  in  w'iu. 

To  the  north-west  of  the  exedra,  and  standing  partly  upon  a  littlo 
beach,  partly  in  the  water  beyond,  are  more  remains  of  this  northern 
wing  of  the  palace,  the  massive  ruins  well  known  to  the  boatmen  as 


the  Bagni  di  Tiberio.  The  best-preserved  portions  are  the  lower  walla 
of  a  large  rectangular  room,  measuring  about  50  feet  from  east  to  west, 
which  seems  to  have  been  open  on  the  east.  The  southern  wall,  curved 
and  apae-like  in  shape,  is  all  built  of  limestone  {oput  ineerfvtn),  except 
one  small  course  of  tufa,  which  may  be  aeen  near  the  upper  part  of  the 
east  end  of  the  wall.  The  greater  part  of  the  top  has  been  levelled 
to  a  height  of  about  lo  feet  from  the  present  surface  of  the  water  (Fig, 
7),  but  the  east  end  stands  up  aome  few  feet  higher.  It  has  already 
been  suggested  that  the  wall  was  cut  down  to  the  proKent  height  at  the 
lime  of  the  erosion  of  the  23  to  12  foot  groove.  The  north  and  west 
walls,  being  more  exposed,  have  been  much  more  worn  away,  not- 
withstanding their  remarkable  thickness  of  27  feet.  The  inner  l.> 
feet  are  of  limestone,  and  appear  to  be  of  the  samo  age  as  the  south 
wall ;  but  at  a  later  date  an  outer  casing  of  tufa  of  about  12  feet  was 
added,  perhaps  against  the  encroachments  of  the  aea. 

The  original  lavement  of  the  room,  about  1  foot  above  the  preeeat 
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surfaoeof  the  water,. has  been  almost  wholly  washed  away,  thus  exposiag 
a  drMD,  which  opens  on  the  ooith  wall  at  about  li  feet  under  water. 
The  axistenoe  of  this  drain,  as  well  ae  of  pipes  running  in  the  walls — 
one  near  the  north-west  angle  is  continued  for  7  feet  below  the  surface 
of  the  water—  is  clear  proof  of  tlie  subsidence  of  the  buildings.  Near 
by  are  portions  of  walls  belonging  to  other  and  smaller  rooms  less  well 
preserved  and  also  under  water.  The  partial  submergence  of  these 
walls  has  led  to  the  belief  that  the  lower  part  of  the  building  was 
originally  used  as  a  sea-bath — an  interpretation  which  is  commonly 
given  for  other  partially  submerged  Roman  buildings  round  the  Bay 
of  Naples.  Now,  although  some  of  these  submerged  buildings  may 
have  been  built  as  batliing-establishments,  we  must  be  cautious  in 
aocapting  any  interpretation  depending  solely  upon  the  present  level, 
for  often  the  structural  characters  of  the  ruined  walls  show  them  clearly 
to  have  been  built  well  above  water. 

Cloaca. — ^The  end  of  a  Roman  sewer  may  be  seen  at  the  west  of  the 
Urande  Marina.  It  seems  to  have  drained  a  considerable  part  of  the 
northern  side  of  the  island,  to  judge  from  the  discoyery  of  many  smaller 
drains  whioh  are  believed  to  have  led  into  it.  The  fall  of  the  sewer 
hw  been  greatly  changed.  Instead  of  having  a  gentle  gradient  from 
soatb  to  north,  it  now  dips  steeply  in  the  reverse  direction,  viz.  north  to 
south  at  an  angle  of  2'^".  This  reversal  of  incline  has  occasionally  been 
oitod  as  evidence  for  the  alteration  of  the  land-level  of  Capri  sinoe  the 
Boman  period.  And  such  evidence  it  undoubtedly  is,  but  the  large 
angle  through  which  the  drain  has  been  tilted,  the  broken  nature  of  the 
end  of  the  cloaca,  and  the  occurrence  of  perfectly  undisturbed  and 
xipright  ancient  walls  at  no  great  distance,  point  to  a  change  of  level 
xnore  local  and  violent  than  those  gentle  and  widespread  earth-move- 
xnents  which  are  the  more  immediate  subjects  of  our  paper. 

The  dislocation  of  the  sewer  was  probably  the  result  of  a  landslip 
~wfaich  did  not  afiect  the  land  on  either  side.  The  walla  of  the  Palazzo 
^  Mare,  though  now  standing  at  a  lower  level  than  when  first  built, 
^u'e  still  plumb,  which  could  hardly  have  been  the  case  had  they  beea 
involved  in  the  landslip.  Again,  on  the  other  side  of  the  cloaca,  the 
«3ld  Roman  aqueduct  near  the  middle  of  the  Grande  Marina  has  pre- 
^r\'ed  its  form  and  level  sufllciently  to  be  still  carrying  off  the  overflow 
'^waters  from  the  fountain.  The  aqueduct,  however,  seems  to  have 
euflered  from  earthquakes,  as  does  a  large  building  which  was  discovered 
xiear  the  fountain  in  the  reign  of  Francis  I.;  the  walls  were  badly 
«3racked,  and  the  vaulted  ceilings  were  found  to  have  fallen. 

An  explanation  for  the  remarkable  tilt  of  the  cloaca  which  is  given 
\jy  some  writers  on  Capri  is  that  since  it  waa  laid,  the  subsidence  of  a 
la^e  area  (between  San  Michele  and  Mte,  Solaro)  has  taken  place. 
Indeed,  Captain  Slackowen  has  gone  so  far  as  to  make  a  oaloulation, 
from  which  it  would  seem  that  the  land  near  the  watershed  above  the 
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oloaca  must  have  sank  150  metres  to  produce  the  required  inclination. 
But  we  doul3t  whether  it  has  been  proved  that  the  eewer  oontioueB  in 
a  straight  line  for  a  great  distance  and  at  the  same  tilt.  It  is  more 
likely  that  the  terminal  portion  of  the  sewer  only  has  slipped  aad  taken 
a  steep  inclination.  Therefore  we  cannot  fairly  argue  about  the  direc- 
tion of  the  earth-moveoieola  over  such  a  large  area  as  is  involved  in 
the  calculation  of  Mackowen. 

The  Ancient  Harbour  and  the  Theory  of  SnbBidence. — No  diacusaion 
of  the  data  relating  to  the  anoient  sea-levela  of  Capii  would  be  com- 
plete without  some  mention  of  the  ancient  harbour  which  was  used 
daring  the  period  of  the  Koman  occupation  of  the  island,  since  the  two 
Bubjecta  are  closely  connected. 

At  the  present  day  the  trafSc  of  the  island  is  chiefly  carried  on  on 
the  north  side,  under  the  shelter  of  a  little  modern  breakwater  jutting 
out  from  the  Uarina  Grande.  The  anchorage  is  anything  bat  safe.  On 
the  Gouthero  shore  there  is  no  anchorage  at  all,  for  the  deep  water 
cornea  close  to  the  rooks,  and  so  the  few  fiahing-Uiats  kept  at  the 
Marina  Picoola  have  to  be  hauled  up. 

Now,  Suetonius  *  diatinctly  refera  to  the  existence  of  a  port  of  Capri, 
and  of  one  only.  The  breakwater  of  the  Marina  Grande  did  not  exist, 
nor  have  any  other  ancient  harbour  works  hitherto  i.>een  pointed  out  oa 
the  northern  side.  Mangoni  and  others  have  tried  to  show  that  the 
harbour  alluded  to  by  Snetonius,  which  the  needs  of  aa  Imperial  house- 
hold in  residence  rendered  necessary,  may  very  probably  have  existed 
on  the  south  coast. 

The  site  which  is  the  firat  to  anggest  itself  to  the  hydrographer 
is  the  Porto  Tr^ara.  This  little  cove  is  thoroughly  sheltered  on  the 
north  by  the  island,  on  the  west  by  the  Pta.  Tragara,  and  on  the  south- 
west by  the  Faraglioni ;  on  the  other  hand,  it  is  open  to  the  south  and 
eaat,  and  the  rocky  islet  Monacone  te  a  very  insufficient  barrier  against 
the  full  force  of  a  soirocco.  Certain  archseologists  have  accordingly  ex- 
pressed a  view  that  a  breakwater  must  have  extended  between  the 
inner  Faraglione  and  the  Honacone,  and  that  this  has  been  destroyed 
either  by  snhaidence  of  the  land,  earthquake,  or  marine  erosion.  The 
Boundinga  lietween  the  rocka,  however,  do  not  tell  in  favour  of  this 
view,  the  water  near  the  middle  of  the  supposed  barrier  being  close 
upon  25  fathoms  deep.  There  is  no  clear  evidence  of  any  cataclysmic 
subsidence  having  occurred  here  in  lecent  times;  indeed,  the  fact  that 
the  upper  water-line  upon  the  rocka  is  in  a  uniform  plane  tells  against 
the  theory  of  local  and  sudden  subsidence. 

On  the  other  hand,  there  are  remains  of  large  masonry  walls,  which 
are  saJd  to  extend  down  to  a  depth  of  22  feel  near  the  Punta  Tragara, 


*  "Quod  una  psrvoque  litoro  sdirelur,  septu  utidic|ue  priuruplu  immenBS  a|li- 
tudisii  rupibua  el  profundo  mari."— SnetonluB, '  Tib,,'  40. 
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on  tLe  western  side  of  the  supposed  harbour.  Lead  pipes  for  the  purpose 
of  leading  down  drinking-water  from  reservoirs  above  have  also  been 
foand,  and  they,  together  with  the  discoveries  in  the  Grotta  dell' 
Arsenale,  are  all  evidence  corroborative  of  the  existence  of  a  naval  station 
of  some  sort. 

If  it  be  granted  that  the  land  stood  higher  out  of  the  water  in 
Boman  times  than  at  present,  it  follows  that  the  anchorage  would  have 
been  less  deep,  the  water-passages  between  the  rocks  narrower,  and  the 
h&rl)0Qr  more  sheltered  from  wind  than  at  present.    But  still  we  doubt 
if  the  Porto  Tragara  could  have  been  rendered  safe  in  all  weathers 
without  the  construction  of  a  breakwater  to  the  Monacone.    The  founda- 
tions of  an  engineering  work  of  suoh  dimensions  could  hardly  have 
entirely  disappeared.     Some  traces  would  assuredly  have  resisted  the 
oziCToachments  of  time,  even  as  other  Boman  works  in  not  less  exposed 
Situations  have  done.     Boman  galleys  may  have  had  moorings  there 
^^xiiig  the  season  of  settled  and  tranquil  weather,  and  for  this  purpose 
^«e  natural  protection  afforded  by  the  three  rocks  (it  has  been  suggested 
^^^t  Tragara  =  T/xcucpa)  may  have  been  increased  by  some  arrangement 
®*  boating  booms  between  them,  so  as  to  mitigate  the  force  of  the  waves. 
^t    until  conclusive  evidence  of  traces  of  the  breakwater  are  forth- 
^^^xiiDg,  we  prefer  to  disbelieve  that  the  Porto  Tragara  was  ever  made 
*  ^af©  anchorage. 

Xhere  are  many  indications  that  the  land  is  at  a  lower  level  than 

*^exi  the  submerged  walls  were  built.     West  of  the  Pta.  Tragara,  and 

^^^    the   Unghia  Marina  or  Albergo  dei  Pescatori,  a  flight  of  steps, 

^^*^ly  masonry,  partly  cut  in  rock,  maybe  perceived  about  10  or  12  feet 

^^^low  the  water.     These  must  have  been  above  water  at  the  time  of 

^^ir  construction. 

A  little  further  west,  on  the  tiny  beach  known  as  the  Marina  di 

_  ^lo  or  Piccola  Marina,  are  submerged  Koman   coDstructious   which 

considered  by  Mangoni  to  have  formed  part  of  the  Mulo  or  mole, 

of  other  works  of  the  naval  station,  which  he  believed  to  have 

^^t^nded  from  the  Pta.  di  Mulo  to  Tragara.     The  depth  of  the  water 

^    oertainly  far  more  favourable  for  breakwater  construction  than  at 

^  ^^gara,  and  it  is  possible  that  some  ancient  works  may  lie  buried 

P^xieath  the  shingle  and  dibrts  of  the  Marina  Piccola,  but  it  is  highly 

^^probable  that  the  principal  harbour  would  have  been  on  the  weather 

^^de  of  the  island.     Beloch  has  taken  the  view  that  the  **  one  small 

^^ore  of  access"  was  the  Marina  Grande.     While  doubting  his  premisi 

^<iat  the  modem  breakwater  has  rendeied  the  Marina  Grande  an  entirely 

^fe  harbour,  and  that  therefore  it  must  also  have  been  safe  in  the  dajs 

^^  the  Bomans,  we  agree  with  him  in  believing  that  the  ancient  town 

^^  Caprese  would  have  stood  near  the  landing-place,  for  it  was  founded 

V  ft  sea-faring  people.     The  ancient  Greek  steps  leading  to  Anacapri, 

and  the  old  cathedral  of  S.  Gostanzo,  of  the  first  century  a.d.,  are  both 
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valaable  indioaiions  of  the  position  of  the  old  town.  And  we  find  an 
additional  support  for  the  view  in  the  looal  tradition  that  the  lower 
town  had  to  be  deserted  beoanse  proximity  to  the  sea  rendered  it  subject 
to  the  raids  of  pirates. 

All  this  evidence  is  strongly  in  favour  of  the  principal  landing-place 
being  on  the  north  side  of  the  island,  and  it  is  there  that  we  are  inclined 
to  seek  for  traces  of  it.  Lying  submerged  in  the  beach  and  sea  are 
some  large  squareish  masses  of  masonry,  which  are  commonly  stated  to 
be  the  end  of  the  cloaca.  But  in  their  arrangement  and  appearance 
these  structures  ar^  so  like  the  breakwaters  of  the  Boman  harbours  of 
the  mainland  (vide  infra),  that  we  have  no  hesitation  in  identifying 
them  as  the  western  mole  of  the  ancient  harbour  of  Capri,  which 
has  become  filled  up  with  sand  and  dehria  from  the  clififs  above. 
Doubtless  the  landslip  which  dislocated  the  cloaca  contributed  to  the 
obliteration  of  the  harbour.  The  upper  part  of  the  mole  would,  of 
course,  have  stood  high  above  the  water  in  the  Tiberian  period. 

Conclusions  with  regard  to  the  Movements  of  Capio. 

1.  Whereas  there  is  abundant  evidence  that  the  land  of  Capri  has 
undergone  very  considerable  changes  in  position,  there  is  no  evidence 
that  the  level  of  the  sea  has  altered. 

Therefore  all  former  water-lines  are  more  logically  interpreted  as 
indicating  changes  in  the  level  of  the  land  rather  than  changes  in  the 
level  of  the  sea. 

2.  The  land  has  remained  nearly  stationary  at  its  present  level  for 
a  period  long  enough  to  allow  of  the  formation  of  the  marks  of  erosion 
along  the  present  water-line. 

3.  At  some  previous  epoch  (post-Eoman)  the  land  also  remained 
stationary  in  a  lower  position  at  the  level  indicated  by  the  23  to  12 
foot  water-line,  i.e,  the  land  has  risen  23  feet  at  the  east  end,  but  only 
12  feet  at  the  west  end  of  the  island. 

Effects — Erosion  of  upper  water-line. 

Levelling  of  walls  of  Bagni  di  Tiberio. 

Erosion  of  roof  of  Blue  Grotto  and  of  interior  of  lower 

White  Grotto. 
Erosion  of  arch  of  Stella. 

4.  The  Tiberian  land-level  was  about  20  feet  higher  than  the  pre- 
sent. The  land  must  have  been  at  a  level  sufficiently  high  to  raise  the 
large  aperture  of  the  Blue  Grotto  partially  above  water,  and  to  lift  all 
low  sites  with  Eoman  buildings,  such  as  the  Grotta  Arsenale,  sufficiently 
to  make  them  suited  to  their  purpose. 

5.  At  a  still  earlier  epoch  the  land  must  have'  been  at  a  level  high 
enough  for  the  erosion  of  the  floors  of  the  Blue  Grotto,  of  the  Stella 
passage,  and  of  all  other  partially  submerged  caves. 

6.  The  land  must  have  been  at  levels  low  enough  for  the  floors  and 


SARTH-MOYKMBNTS  IN  THB  BAr  OF  NAPLES.  139 

roofis  of  all  elevsied  sea-oaTes  to  have  been  awasb.     Tbus  tbe  land  must 
now  stand  bigber  by  tbe  altitude  of  tbe  caveB  above  sea-level. 

Effects — Eroeion  of  floor  of  Grotta  Arsenale,  and  of  widest  pM*t  of 
Oiotta  Bianoa. 
Erosion  of  npper  oave  of  Grotta  Bianca. 
Erosion  of  Coonzza,  Grotta  Matromania,  Aroo  Naturale, 
oave  at  Amalfi,  elevated  caves  under  Monte  Solaro,  etc. 

II.— THE  SOEBENTINE  PENINSULA. 

7be  Sorrento  of  to-day  is  perobed  bigb  above,  but  overbanging, 
tbe  sea  on  tbe  edge  of  a  tufa  plateau,  wbicb  lies  in  a  cradle  of  limestone 
^^^6.  Tbe  sea,  ever  gnawing  into  tbe  foundations  of  tbe  tufa,  bas 
^^Iped  to  produce  a  perpendicalar  escarpment,  in  consequence  of  wbicb 
^^^  plain  of  Sorrento  falls  away  to  tbe  nortb  abruptly  in  vertical  cliffs, 
■^me  bundled  feet  in  beigbt. 

Here  and  tbere  tbe  torrents  from  tbe  mountains  bebind  bave  left 
S^^at  ravines  in  tbe  tufa,  wbicb,  like  tbe  valleys  in  tbe  Camaldoli  bills, 
**^  canon-like,  witb  nearly  vertical  walls. 

Under  tbe  cliffs  are  a  few  beacbes  separated  by  intervening  water 
^^  Ho  great  deptb,  covering  a  sandy  bottom.  Below  Sorrento  itself,  one 
^^  the  more  extended  beacbes  is  uEcd  as  a  landing-place,  and  is  pro- 
^^ted  by  a  quay  and  a  breakwater,  inside  wbicb  a  few  vessels  can 
^^d  sbelter  on  wbat  would  otberwise  be  a  dangerous  coast  in  certain 
^ix^ds. 

The  Lower  Town. — In  times  gone  by  tbe  sandy  sbore  was  more  ex- 

^*^ded  than  it  is  to-day.     Fisbermen  tell  bow  it  was  once  possible  to 

^^k  drjsbod  beneatb  tbe   steep   rocks  from  tbe  Grande  Marina  to 

*xie    Piccola  Marina.     More  pobitive  evidence  is  afforded  by  tbe  many 

^^Odations  and  walls  of  ancient  buildings  wbicb  now  lie  submerged 

^ii«atb  tbe  town,  but  wbicb  must  originally  bave  been  built  on  dry 

^H.^.    Tbeir  splendour  is  indicated  by  tbe  almost  inexbaustible  supply 

^^  fragments  of  fine  marbles  and  mosaics  wbicb  are  tbrown  up  on  tbe 

^«icb  after  every  storm. 

An  entire  suburb  of  tbe  Homan  Surrentum  seems  to  bave  stood  on 

^^^  strand  at  tbe  foot  of  tbe  cliffef,  between  tbe  two  Marine,  and  to 

*^^^e  stretcbed  as  far  east  as  tbe  Punta  di  Circe.     Among  otbers  wbicb 

^^ve  been  traced  were  a  room  of  opus  reticulatum  witb  a  mosaic  floor, 

^ovr  destroyed  by  tbe  Calata  of  tbe  Villa  Tre  Case  (Hotel  Croce  di 

^alta) ;  foundations  of  optta  lateritium,  on  wbicb  tbe   custom-bouse  of 

^^e  Piccola  Marina  now  stands  ;  tbe  foundation  of  a  rectangular  build- 

^^g  now  under  water,  and  many  broken  cipolliue  columns  used  for 

Mooring  vessels  at   tbe  Piccola  Marina.       In    tbe   direction  of  tbe 

Monastery  of  S.  Giorgio,  four  otber  buildings  may  be  seen  beneatb  tbe 

Bea,  in  water  wbicb  is  tbere  but  a  few  feet  deep. 

L  2 


140  EARTH-MOVEMENTS  IN  THE  BAT  OF  NAPLES. 

The  many  artificial  oaves  also  bear  witness  to  a  more  extensive 
foreshore. 

A  4;jpioal  one  is  the  Grotta  di  S*  Qiorgio,  which,  owing  to  the 
subsidence  of  land,  has  now  to  be  visited  by  boat,  the  floor  being  1*1 
metre  below  water.  The  oeiling  is  vaulted,  and  there  is  a  nlohe  in 
the  end  wall.  Although  oommonly  called  a  *'  bath,"  there  is  a  tradition 
that  this  grotto  was  once  used  as  a  *'  church." 

In  ancient  days  the  commercial  centre  of  the  town  was  probably 
here  close  to  the  magazines  and  warehouses,  and  near  by  must  have 
been  the  Temple  of  Yenus  which  is  mentioned  in  the  lines — 

"  Adeis,  o  Gytberea,  tans  te  Gssar  Olympo 
Et  SurreDtini  littoris  ora  vooant/' 

Pseudo-Virgilian  Epigram,  OataL  vi. 

Bagni  della  Regina  Oiovanna. — We  have  at  the  Capo  di  Sorrento 
what  may  be  considered  a  monument  to  the  changes  in  land-level,  in 
the  ruin  popularly  known  as  the  Bagni  della  Begina  Qiovanna,  but 
undoubtedly  a  Boman  buildiug  on  the  property  of  PoUio  Felix.  It  is 
worthy  of  attention,  for  it  gives  us  more  positively  than  do  the  Boman 
ruins  at  Capri,  the  approximate  period  within  which  the  land  remained 
at  the  low  level  already  referred  to  as  the  23  to  12  foot  level  of  Capri. 

This  building  is  doubly  interesting,  because  it  seems  to  be  one  of 
the  very  few  on  the  Bay  of  Naples  of  which  we  have  any  description  in 
classical  literature.  The  romantic  position  provoked  the  admiration  of 
Statins,  and  called  forth  the  lines — 

**  Dut  natara  looum  montique  intervenit  unda, 
LituB  et  in  terras,  scopalis  pendentibus,  exit. 
Gratia  prima  loci  gemina  tostudine  fumant 
Balnea,  et  e  terris  ooourrit  dulcis  amaro 
Nympha  mari.    levis  hio  Phorci  chorus,  ndaque  crines 
Cymodooe  viridisque  cnpit  Galatea  lavari." 

SUv.  ii.,  2, 15-20.* 
**  Curvi  ta  litoria  ora 
Clausisti  calidas  gemina  testudine  nympbas." 

Silv.  iii.,  1,  lOO.* 

A  narrow  passage  leads  from  the  sea,  under  a  rocky  arch,  into  a 
round  basin  filled  with  crystal  clear  water.  The  basin  is  surrounded 
by  a  rocky  wall,  about  40  feet  high,  and  may  once  have  been  a  natural 
cave  in  the  limestone,  of  which  the  roof  has  fallen  in.  The  Bomans 
lined  it  with  masonry  and  vaulted  it  over.  The  gemina  testudo  has 
fallen,  leaving  the  bath  open  to  the  sky,  and  large  fragments  of  masonry 
may  be  seen  lying  at  the  bottom  of  the  pool. 

We  believe  that  this  building  originally  stood  higher  above  the  sea 
than  it  does  now,  because  the  springing  of  the  vault  near  the  entrance 


*  Otber  texts   have    *Mympbii''  and  'Mympbas"    iustead    of   **  nympha "    and 
''  nympbas." 
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abowB  that  the  oeiling,  if  peTFsat,  would  be  nearer  the  preEent  eurraoe 
of  the  water  and  the  room  lower  than  a  aenae  of  good  arehiteotnTal 
proportion  demands.  If  we  may  aasume  that  the  height  of  the  bath 
fas  originally  in  a  good  proportion  to  the  width,  as  it  ia  in  the  other 
milar  roand  bnildinga  at  Baite,  etc.,  we  have  an  indication  that  the 
ad  here  is  lower  than  it  was  when  the  building  was  erected.     Con- 


(Anit  a  p>u}Uiffrapk  by  PlilKhoit 


*'^tory  evidenoe  is  afforded  by  a  strongly  marked  nnderoutting  of 
'^  rook  walls  of  the  entrance,  now  at  a  depth  of  some  16  feet  under 
'^■^T,  which  we  beliere  to  be  due  to  abrasion  by  shingle.  There  ia 
^  a  slight  undercutting  on  the  sides  of  the  entranoe,  at  about  5  feet 
wlow  the  surface  of  the  water. 

Convincing  proof  of  post- Roman  rise  of  land-level  is  also  to  be  found 
■poo  the  building,  for  at  18  feet  above  the  water-level,  near  the  spring- 
Kg  of  the  Taiilt,  is  an  upper  line  of  erosion  marks.     The  same  line 
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may  be  eeeD  at  variotiB  places  along  the  north  side  of  tbe  promontoTy, 
and  also  below  the  Martello  tower  round  the  point. 

Our  conolusion  is,  that  the  building  known  as  the  Bagni  della 
Regina  Giovamia  was  at  least  16  feet  higher  above  the  sea-level,  and 
instead  of  containing  deep  water  may  even  have  had  a  dry  floor,  and 
hare  been  used  as  a  hall  or  apodyterium  in  which  bathers  could  loung& 
between  their  baths. 

While  the  land  was  still  etanding  at  this  level  tbe  ddes  of  the 
entrance  were  worn  away  by  the  ahingle  rolled  by  the  waves.  The 
land  then  sank  iU  feet,  remaining  stationary  for  a  brief  space  after  it 
had  annk  11  feet,  thus  allowing  for  tbe  second  undercutting.  The 
upper  line  of  erosion  marks  was  then  mEkde,  and  the  land  has  since 
been  raised  18  feet,  and  has  remained  there  for  some  time.  The 
oscillatiiin  has,  in  fact,  been  similar  to  that  of  Capri  and  of  the  temple 
of  SerapiH,  and  to  one  which  has  afftcled  the  mainland  as  far  north  as 
fJaeto,*  but  the  magnitude  of  the  movement  has  varied  somewhat  in 
the  different  localities. 

Bubmerged  Caves  between  Sorrento  and  Ueta,  believed  to  have  been 
Ancient  Quarries. — Ucder  tbe  tufa  cliffa  between  .Sorrento  and  Hela  are 
some  large  and  partially  submerged  caves.  In  the  Grande  Grotta 
nearest  Metu,  the  depth  of  water  is  from  4  to  5  metres,  both  in  the 
main  chamber  and  in  the  small  side  entrance  of  the  cave;  the  bottom 
is  aandy.  Outside  the  cave  the  depth  of  water  is  6  metres  at  a  distance 
of  some  4  metres  from  the  cliffrt. 

The  nest  oare  has  two  entrances,  narrower  and  lower  than  those 
of  the  first.  The  water  is  4  metres  deep.  In  the  third  cave  the  depth 
(if  water  is  5  metres.  Tbe  next,  the  Orotta  della  Campana,  has  a  broad 
beach  23  metres  long,  and  the  general  appearance  and  inclination  of 
the  walla  lead  one  to  believe  that  the  cave  was  originally  lower,  bnt 
not  much  lees  spacious  than  the  other  caves,  but  that  it  baa  become 
partly  silted  up. 

Now,  the  tuTa  rock  does  not  become  eroded  in  each  a  manner  as— 
naturally  to  give  rise  to  apicious  caves,  and  consequently  we  believe 
these  large  oaves  below  the  plain  of  Sorrento  to  have  had  an  artificiaV 
origin.  An  elevation  of  o  metres  would  place  their  floors  above  water, 
and  wonld  make  it  possible  for  a  cart  to  pa^s  along  the  foot  of  the  olifie 
to  the  seaport,  and  so  the  oonolusion  is  that  they  were  quarries  whence 
tbe  Romans  drew  the  hard  tufa  of  good  quality  for  the  many  bnildings 
whioh  stood  upon  tbe  then  extensive  foreshore. 

Evidence  of  Former  Land-levels  from  the  Amalfl  Coast.— It  is  only 
to  be  expected  that  the  southern  shore  of  the  Sorrentine  peninsula 
should  have  accompanied  the  northern  in  its  alterations  of  level,  and 
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the  elevated  sea  caves  have  already  been  explained  as  the  result  of 
the  same  low  land-level  as  that  of  the  elerated  eea-caves  of  Capri. 

To  AmslG,  tbe  headquarters  of  the  Eastern  trade  in  the  eleventh 

centnry,  and  perhaps  also  to  the  juitapoeition  of  the  Uoiversity  of 

SaUrnci,  we  owe  one  of  those  rare  early  records  of  subsidence  which 

help  ns  to  fix  the  dates  of  the  post-Roman    earth-movements.      The 

inbmergecoe  of  the  greater  part  of  a  town  of  50,000  merchant-ma rin^rB, 

who  steered  by  the  compass,'  was  not  an  event  to  be  left  unrecorded 

by  the  ohroniclers.t  and  ao  we  learn  that  the  "inundation"  of  Amalfi 

occurred  btfore  1140,  the  date  of  Andrea  Mola,  and  probably  after  the 

period  of  the  greatest  prosperity  of  the  city,     No  wonder  that  after 

Biich  a  catastrophe,  thoagh  gradual,  the  city  was  not  able  to  withstand 

the  amis  of  tie  Normans,  and  finally  fell  a  victim  to  the  ambition  c>f 

III.  COAST  OF  rosiLiro. 

The  next  portion  of  onr  evidence  has  been  derived  from  the  roast  of 
^E^osilipo,  which  we  have  Studied  with  iho  object  of  ascerlaining,  as 
nearly  as  may  be,  both  the  actual  level  of  the  land  during  the  Roman 
^lomiaion,  and  the  form  of  tbo  ancient  ooast-line.  Except  at  the  eud 
xzieereet  to  Naples,  nhere  the  natural  contours  hate  been  much  disguised 
V»y  bnildings,  the  structure  i.f  Cosilipo  may  be  easily  perceived. 

The  tofa  slopes  of  Posilipo  are  Beamed  like  a  well-drained  field,  with 
^r^dgeB  and  furrows  running  at  right  angles  to  the  long  ax's  of  therid^re, 
"^vbich  extends  from  norlh-east  toKonth-wes'.  The  coust-Une  is  undulat- 
ing; little  cove'i  or  enle  alternate  with  diminutive  headlands,  corre- 
sponding respectively  to  the  furrows  and  ridges  of  the  slopes.  The  beds 
of  tufa  are  of  varying  hardness,  therefure  the  progress  of  erosion  hns  been 
"^ery  unequal.  The  detritus  from  tho  cliff's  forma  sandy  Leaches  in  the 
*^ale,  and  all  tholtered  spots,  such  as  nrlificial  I  arbours,  tend  to  become 
i-apidly  silted  up  with  *and  drifted  along  the  shore  from  south  to  rortb. 
At  no  place  is  the  water  near  the  shore  very  deep,  and  the  3-metre  Hue 
of  sonndings  is  far  enough  from  the  base  of  the  cliffs  to  admit  the 
fx)Baibility  iT  a  road,  if  the  land  were  raised  a  little  above  its  present 
level,  A  rise  of  only  8  feet  would  make  it  possihla  to  walk  along  the 
«bore  from  the  town  to  the  Capo  di  Po&ilipo. 

The  Upper  EroBion-line. — At  many  points  along  tte  store  the  upper 
groove  of  erosion  is  very  marked.  It  does  not  preserve  that  absolute 
Btraightneas  which  we  have  noticed  in  Capri,  where  the  limestone  is  of 

"  .  >  .  hac  plarimuB  urbe  mnratnr 
Kanli  narU  coellqno  vias  apcrire  perito*." 

Oulielmua  Apulug,  Ri.  p.  267. 
t  •'  Civitni  Amalpbia  erat  major  at  est  in  prajBeuti.  quin  mnjor  pare  ipaius  propter 
loandHtioiicDi  maria  ett  ileleta  ct  JMtt   idfus  mare,"  quoted  from  Andrea  Jloln  di 
Tramonli  by  Niccotini.     The  erent  bos  been  rtoorded  in  verse  by  Matteo  Caicera. 
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uniform  hardness;  the  course  of  the  groove,  being  partly  determine! 
by  variatioDB  ia  tho  hardiiese  of  the  beds  of  tufa,  risee  and  falla,  eo  that 
it  is  often  difficult  to  determioe  the  preciHe  position  of  the  land-level 
at  the  time  of  the  greatest  depression.  Above  the  groove  of  erosion 
the  surface  of  the  rock  is  hooeyconabed  by  weathering,  below  it  the 
rock  surface  is  fairly  flat,  an  instance  of  preservation  by  immersion. 

Effects  of  Subsideiice. — Our  evidence  that  the  land  is  at  a  lower 
level  than  in  classical  times  is  chie9y  derived  from  the  many  Roman 
buildings  which  lie  submerged  along  the  shore.*  There  are  rooms  with 
floors  awash  or  beneath  the  surface;  ancient  plaster  is  to  be  seen  still 
adhering  to  submerged  walls,  and  ])assages  tunnelled  throngh  the  rock 


I 


iru  been  pnurrvtl  by 

are  now  entirely  filled  with  water.  It  is  necessary  to  enlarge  upon 
these  submerged  ruins,  because  they  have  generally  been  regarded 
merely  OB  foundation  walls  thrown  out  into  the  sea  for  baths,  landing- 
places,  and  other  such  purposes,  and  that,  therefore,  they  are  not  to  be 
regarded  as  evidences  of  the  subsidence  of  land. 

We  disagree  with  this  view,  though  acknowledging  that  some  of 
the  struotures  furthest  from  the  shore  and  in  the  deepest  water  may 
have  originally  been  erected  in  the  sea,  like  the  works  referred  to  by 

■  DoBoribed  in  a  paper  read  b;  the  author  berore  tbe  BooUt;  or  Antiqanriea  od 
Jununr;  22,  IBIX!,  aD<l  aliortly  tt'  he  pobligliod  in  Archmologia. 
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Hbiace,  ''Althongh  poflsessed  of  greater  wealth  than  the  untouched 
treasuries  of  the  Arabs  and  opulent  India,  you  were  to  overspread  with 
^o^ir  piles  of  rubble  all  the  Etruscan  and  Apulian  sea.  ..."  * 

The  work  of  exploration  was  not  easy  :  it  is  always  difficult  to 
iD^ttke  out  the  true  form  of  objects  under  water  even  in  a  dead  calm, 
axmd  in  a  slight  breeze  impossible  without  a  water-telescope.  Beflection 
ikvsd  refraction  conspire  against  the  observer.  Nor  are  they  his  only 
bS££9  noires.  Currents  may  drift  boats  and  buoys  from  their  stations, 
itvxd  disturb  orientation.  If  buoys  left  to  mark  positions  be  not  carefully 
^Atched,  some  meddling  fisherman  may  move  them  or  '*  lift "  them 
aX  together.  Once,  when  sounding  between  the  ancient  piers  of  the 
Imflurbonr  of  Misenum,  my  operations  were  stopped  by  a  suspicious  coast- 
S'Q^  officer;  and  last,  though  not  least,  the  gas-lit  buoy  which  marks 
^  dangerous  shoal  off  the  end  of  Posilipo  was  moved  by  an  officer  of 
tlxe  port  of  Naples  from  the  place  indicated  on  the  charts  of  the  Uffizio 
•I^drografico,  thus  rendering  a  number  of  position  angles  based  upon  it 
'^^orthless. 

lioet  of  the  work  was  done  in  the  early  morning,  before  the  day 
^^^ind  ruffled  the  surface  of  the  sea.     Lines  of  corks  at  measured  intervals 
"^BTe  floated  on  the  surface  vertically  over  the  walls  to  be  measured, 
^nd.  their  positions  were  fixed  with  the  help  of  a  theodolite  on  land. 
Much  assistance  was  derived  from  the  local  shore-fishermen  and  divers 
foT    shellfish,  whose  livelihood  depends  largely  upon  an  intimate  ac- 
quaintance with  the  chiane  and  acogli  (shoals  and  rocks),  presently  to 
^  described  as  Bo  man  ruins. 

Throughout  we  were  impressed  by  the  good  state  of  preservation 
of  many  of  the  ruins,  which  shows  that  next  to  no  erosion  takes  place 
At  a  small  distance  beneath  the  surface. 

We  believe  that  we  can  demonstrate  that  the  principal  effects  of  the 
fi^Dfiidence  of  the  Posilipo  foreshore  are — 

1.  The  submergence  of  considerable  tracts  of  land  upon  which  many 
^OQian,  and  probably  Greek,  buildings  were  erected. 

2.  The  destruction  of  the  ancient  coast-road  between  Pateoli  (Foz- 
zuolj^^^  the  submerged  regions,  and  Neapolis. 

^.  The  flooding  and  isolation  of  the  ancient  quarries  near  the  southern 
®^ti-^mity  of  Posilipo. 

'^.  The  sinking  of  an  ancient  harbour,  so  that  the  breakwaters  are 
^^^^  covered  by  2  fathoms  of  water,  and  are  therefore  useless. 

^ .  The  Ancient  Buildings  on  the  Foreshore, — The  most  perfectly  pre- 
^^^^  of  the  ancient  buildings  which  are  now  actually  washed  by  the 
^^^^s,  but  which  must  have  been  high  and  dry  during  the  Boman 
P^^icd,  is  the  Casa  degli  Spiriti.  There  are  some  6  to  8  feet  of  water 
^^   'the  basement  now,  although  at  the  time  of  the  lowest  land-level 


*  Od.  iii.  24 ;  r/.  also  Od.  ii.  18,  and  Od.  iii.  1. 
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the  water  reached  high  up  the  walls  of  the  first  floor,  and  has  left  an 
aroBiou-Une  inaide  the  rooms  at  a  height  of  16  feet  above  the  present 
level.     It  in  aatoniahing  that  this  house  should  have  survived  bo  many 


centuries,  but  of  i(s  antiquity  there  can  be  no  question,  since  the  eroaion- 
line  and  the  opitu  reticnlalam  of  which  it  is  built  are  suffloient  to  con- 
vince the  geologist  and  the  archteologist  independently. 

A  Htill  larger  Roman  bouse  once  stood  iipon  the  beach  below  the 
fishing  village  of  Marechiano.  The  walls  of  the  grotind-flcor  rooms 
are  atill  standing,  bnt  the  greater  part  do  not  reach  the  surface  of  the 
water.  A  few  of  ihe  apartments  have  been  used  by  fisliprmen  as 
aqnaria  for  keeping  live  fish,  and  so  a  tradition  has  arisen  that  in  these 
rnina  we  have  the  remains  of  the  fish-fanks  of  Vedius  Pollio,  and 
doubtlesB  many  a  frano  has  been  earned  by  the  cicerone  who  ronld 
point  out  the  particular  tank  in  which  were  kept  the  pampered  mnrfena-s 
that  were  fed  upon  slaves.  However,  other  artiGcial  conslrnotions  in 
deeper  water  prove  that  these  so-called  fish-tanks  must  have  been  high 
and  dry  in  the  Koman  period.  For  a  description  of  other  instances  of 
submerged  houses  near  the  shore,  we  must  refer  the  reader  to  our 
arohteological  paper,  and  will  only  mention  the  two  submerged  regions 
off  the  villa  belonging  to  the  Earl  of  Rosebery  and  off  the  Gaiola. 

The  former  lies  just  beyond  the  Tapo  di  Posilipo,  and  inside  the 
Pietra  Salata  ;  it  is  a  tract  of  eea-bottom  of  some  doiten  aores  in  extent, 
npon  which  there  are  atill  standing  several  foundations  of  buildings 
within  an  ancient  sea-wall,  and  protected  by  concrete  pie's  17  feet  high, 
the  tops  of  which  are  some  2  fathoms  below  the  surface. 

All  round  the  Gaiola  islets,  and  extending  Eeaward  for  the  beet  part 
of  a  quarter  of  a  mile  from  the  mainland,  are  submerged  shoals  which 
must  undoubtedly  have  been  out  of  the  water  when  the  many  buildings 
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Btanding  upon  them  vere  erected.  We  have  been  able  to  find  traces  of 
artificial  work,  at  a  depth  of  13  feet,  which  i^eems  onoe  to  have  been 
above  water,  while  artificial  piers  rise  from  water  of  about  4  fathoms. 
It  is  quite  possible  that  we  have  lit  upon  the  forgotten  site  of  the  old 
G^^eek  colony  of  Parthenope,  which  became  Palrepolis  when  Neapolis 
wBfl  fonnded;  for  the  extremity  of  Posilipo  is  jnst  siich  a  site  as  the 
Greeks  would  have  chosen. 

2.  The  Foriiotlen  Coaii  Roail. — Along  the  greater  portion  of  the  Posilipo 
shore  the  low  cliffs  now  rise  directly  from  the  water.  The  evidence  of 
"the  former  existence  of  a  road  nnder  the  clifFit  on  the  edge  of  the  sea  is 
derived  partly  from  the  absence,  until  quite  recently,  of  any  proper 
SieaoB  of  CO mmnni cation  between  the  many  ancient  buildings  which 
line  the  shore  ;  partly  from  the  existence  of  ancient  columbaria  along 
"the  BDpposed  course  ;  and  partly  from  the  occurronce  of  several  ancient 
-tonoele  or  cuttings  piercing  the  more  exposed  headlands,  through  which 
"the  road  is  believed  to  have  passed.  The  floors  of  two  of  these  ancient 
'tunnels  are  now  some  6  feet  under  water.  Suoh  a  coast  road  would 
mot  only  have  afibrded  means  of  communication  between  the  Gaicla 
(PalBepoii8?)and  Eosebory  regions  and  Neapolis,  but  would  also  explain 
-the  purpose  of  the  tunnel  of  Sejanus  through  Coroglio,  Hii  yards  in 
length,  and  with  a  larger  cross-section  than  the  Grotta  Vecchia,  a 
^nnnet  made  to  carry  all  the  traffic  between  PuteoU  and  Neapolis,  in 
'the  time  of  Augustus,  ^^'c  Jiave  assured  ourselves  that  no  material 
obstacle  to  the  road  existH,  always  assuming  that  the  land-level  was 
-At  least  some  10  feet  higher  than  at  the  present  day.  The  ancient 
«oa8t  road,  on  emerging  from  the  tunnel  of  Sejanus,  would  have  fol- 
Howed  the  Vallone  di  Gaiola  to  the  bead  of  the  harbour,  and  then  have 
skirted  the  sea,  passing  in  front  of  the  Casa  degli  Spirit  and  the  other 
Roman  louses  on  the  shore,  until  it  reached  the  region  at  tlie  Capo  di 
Piflilipo,  where,  after  bending  to  the  north-east,  it  would  finally  have 
reached  Neapolis. 

:i.  The  Flooded  Quurriet. — Under  the  precipitous  cliffs  whioh  skirt 
the  Gala  di  Trentaremi,  are  several  vast  caves,  wbicb  we  believe  to 
have  been  the  ancient  quarries  whence  the  Roman  masons  drew  their 
stoDfi  for  the  many  buildings  along  the  shore.  Aooording  to  a  rough 
estimate,  some  200,000  cubic  feet  of  stone  must  have  been  taken  out  of  the 
oliffa  here.  The  antiquity  of  the  excavations  is  proved  by  the  oon- 
tinnation  of  the  opper  erosion-line  into  them.  The  floors  of  the  Grotta 
dei  Tuoni  and  delle  Palumbe  are  subniei^ed  to  a  depth  of  15  to  20  feet, 
and  the  distance  through  whioh  the  land  has  sunk  may  be  estimated 
by  the  depth  of  these  old  quarry  floors  bolow  the  surface  of  the  water. 

Let  us  state  our  reasons  for  thinking  the  caves  to  be  artificial  rather 
than  of  natural  origin, 

n.  The  tufa  rock  in  whioh  these  oaves  have  been  excavated  does 
not,  like  the  limestone  of  Capri,  lend  itself  to  natural  cave- formation. 
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fi.  Gskvea,  when  they  are  duo  to  erosion  by  water,  are  widest  at  the 
surfaoe  of  the  water.  But  the  walU  of  certain  of  the  Trentaremi  cavei, 
by  eloping  outwards  tindor  the  water,  make  them  eoinewbat  wider 
bolow  than  at  the  surface. 

y,  A  paBsage  with  walls  which  have  been  artificially  cut  by  a  tool  * 
leads  out  of  the  side  of  the  Grotta  dei  Tuoni,  but,  being  entirely  sub- 
merged, it  has  been  impossible  to  follow  it. 


Lindillp 

*"'"""""'" 

^f^^M'^^B/^M 

^I'l';^ 

1^ 

BCg^tjC^    '  ^i^^^^l^^^^^l 

rin.  ll.—Tvrk  ourra,  cal&  di  tbihtakehi. 

TAr  iijTDic  inlicala  llu  vpprr  muim  linr. 

4,  The  Sunkeit  Harbour  of  PautHypon. — Arranged  in  line  and  parallel 
to  the  shore  are  the  inner  artificial  barriers  of  this  ancient  harbour- 
Like  the  defences  of  other  Roman  harbours  upon  this  coast,  they  tak^ 
the  form  of  isolated  square^shaped  concrete  piers,  known  as  opus  pilartim^ 

The  tops  of  the  piers  are  now  2  fathoms  below  the  eurface,  altbougb. 
they  must  have  been  raised  considerably  above  it  when  they  were  built. 
Further  out  to  sea  a  group  of  four  piers  rises  from  a  depth  of  3  J  fathom» 
to  2  fathoms  below  the  surface.  These  and  a  shoal  beyond  marked  the 
entrance  to  the  harbour.  If  we  may  assume  that  the  concrete  piers  were 
carried  up  to  a  height  of  4  feet  above  the  Homan  water-level,  the  land 
must  have  subsided  lli  feet  at  this  point. 


•  Reported  tc 


^?^ 
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The  ntility  of  a  harbour  at  the  southern  extremity  of  Posilipo  in 
Boman  times  is  obvious,  for  there  are  very  many  indications  of  a 
numerous  and  wealthy  population. 

{To  he  continued.) 


GEOGRAPHICAL  DISTRIBUTION  OF  VEGETATION  IN 

TORKSHIRE. 

^y  I>r.  WILLIAM  G.   SMITH,  Yorkshire  CoUege,  Leeds,  and  W.  MUNN 

RANKIN,  B.Sa 

PART  II.:   HARROGATE  AND  SKIPTON  DISTRICT.' 

^^M  observations  necessary  for  the  present  map  and  survey  of  the  vege- 

^tion  were  made  during  the  same  period  as  those  in  the  Leeds  and 

"^^ifax  district  (Part  I.).      The  detailed  survey  cf  the  western  hill 

'^S^n  was  carried  out  chiefly  by  Mr.  Rankin.    The  district  lies  directly 

^  the  north  of  Part  I.,  the  eastern  and  western  boundaries  of  the  two 

^'^pB  being  continuous.     The  western  limit  lies  in  the  hill  mass  of 

CiaveiD,  and  excludes  the   Ribble  basin  on  the  west  of  the  Pennine 

^v^terslied.      The  drainage    areas    included    are    those   of  the    Aire, 

^Hiarfo,  and  Nidd,  with  portions  of  the  Ure  and  Swale  in  the  North 

Biding,  and  part  of  the  Ouse.     The  north-western  part  is  a  plateau, 

^ih  an  altitude  from  1500  to  2300  feet  (456  to  700  metres),  cut  up 

^    deep  valleys,  locally  known   as   dales.      Towards  the   east,   the 

Country  declines  gradually  into  the  Plain   of  York,  which   is   bolow 

lOO  feet  (30  metres). 

The  factors  which  determine  the  character  of  the  vegetation  in  this 
district  may  be  conveniently  considered  as — 

(o)  Edaphic  or  Soil  Conditions ;  (6)  Climatic  or  Aerial  Conditions, 
(a)  Edaphic   Conditions. — The    geology   of    the    area    is   somewhat 
^**iplex,  and  reference  to  a   geological   map   is  advisable.     We  are 
i^a^ebted  to  Mr.  P.  F.  Kendall,  of  Yorkshire  College,  for  the  following 
*etch  of  the  salient  features. 

*'  The  rocks  of  the  district  exhibit  the  following  succession : — 
(7)  Trias       ...         ...         ...     Soft  red  sandstones. 

(6)  Permian...         ...         ...     Magnesian  Limestone,  with  lenticular 

beds  of  marl. 
(6)  Coal  Measures    ...         ...     Shales,  with  occasional  sandstones. 

(4)  Millstone  Grit Thick  beds  of  felspathic  grit,  with 

intervening  shales. 
(3)  Yoredale  Rocks...         ...     Alternations  of  limestone,  sandstone, 

and  shale. 


*  Map,  p.  236.     Continued  from  vol.  xxl.  p.  401. 
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(2)  CarboniferouB  Limestone    HaaiiiTe  white  limeBtone. 
(1)  Silurian  and  older  rocks      Chiefly  slates  and  hard  grits. 

"  The  Silurian  rocks  make  a  small  outcrop  on  the  high  plateau  about 
Malham  Tarn,  and  are  in  part  responsible  for  a  change  in  the  yegetation 
perceptible  there.  This  will,  however,  be  best  considered  in  connection 
with  a  map  to  be  produced  later.  The  Carboniferous  (or  Mountain) 
Limestone  is  not  clearly  marked  off  from  the  Yoredale  series,  which  is, 
indeed,  a  modification  of  the  upper  part  of  the  Carboniferous  Limestone 
produced  by  invasion  of  sedimentary  materials  from  the  northward. 
The  sedimentary  rocks  (sandstones  and  shales)  form  a  succession  of 
wedges,  whose  thin  ends  are  directed  southwards.  From  Malham  to 
Threshfield,  in  Wharfedale,  the  Mountain  Limestone  is  abruptly  cut  off 
by  a  great  dislocation,  the  Northern  Craven  fault,  which  can  be  dis- 
tinguished for  a  long  distance  by  the  sharp  contrast  between  the  grassy 
pastures  of  the  limestone  and  the  dark  heather  or  grass  heath  vegetation 
of  the  Millstone  Grit.  In  the  valleys  of  the  Upper  Wharfe  and  its 
tributaries,  as  well  as  in  Upper  Airedale,  the  limestones  of  divisions 
2  and  3  (see  table  above)  occupy  a  large  area,  and  attain  altitudes  of 
about  1500  feet.  From  the  main  outcrop,  tongues  extend  from  Thresh- 
field eastward  to  Eeld  Houses,  near  Fateley  bridge,  and  from  Skipton 
across  to  the  Wharfe  near  Bolton  Abbey. 

*'  The  Millstone  Grit  forms  a  cap  on  the  hills  above  1500  feet  in 
the  north-western  part  of  the  map,  and  extends  as  a  continuous  sheet 
over  an  area  roughly  defined  by  Bradley  and  Lamb  EEill  on  the  northern 
edge  of  the  map,  and  Thomer  towards  the  south-eastern  comer  on  the 
southern  edge.  Small  inliers  of  the  Yoredales  rise  through  this  rock 
in  Upper  Nidderdale  and  at  Harrogate.  Three  small  patches  of  the 
Coal  Measures  appear  on  the  southern  margin  at  Yeadon,  Baildon,  and 
Laneshaw.  The  ^lillstone  Grit  declines  to  the  eastward  and  disappears 
under  the  Magnesian  Limestone  of  the  Permian  series,  whose  western 
boundary  is  indicated  approximately  by  Mickley,  Azerley,  Fountains 
Abbey,  Markington,  Brearton,  Bilton,  Starbeck,  Plompton,  Spofforth, 
East  Keswick,  Bardsey,  and  Thomer.  The  eastern  belt  is  occupied 
by  Trias,  but  it  is  deeply  covered  by  Drift  and  Alluvium,  through 
which  it  emerges  only  in  a  few  small  patches  near  Bipon.  The  glacial 
deposits  are  extensively  developed,  especially  in  the  valleys,  and  in 
places  are  so  heavily  charged  with  limestoDe  debris  as  to  produce  a  vege- 
tation characteristic  of  limestone  iu  a  district  composed  of  other  rocks." 

The  area  offers  an  excellent  opportunity  for  contrastiDg  the  lime- 
stone vegetation  with  that  of  neighbouring  sedimentary  rocks.  The 
task  is  made  easier  by  what  has  already  been  done  in  or  near  this 
district  by  Mr.  J.  G.  Baker  (1885)  *  and  Mr.  F.  A.  Lees  (1888).     The 

*  The  numbers  ia  brackets  after  an  author*8  name  indicate  the  year  in  which  a 
book  or  paper  was  published.     The  titles  of  the  works  referred  to  will  be  found  in  the 
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iiitrodnotion  to  **  North  Torkshire**  as  a  whole,  and  the  chapter  on 
iithology  in  particular,  deal  bo  thoroughly  with  the  relation  of  vegeta- 
tion to  soil  and  olimate,  that  reference  should  be  made  to  the  original 
itself.    Both  authors  apply  to  Yorkshire  Thurmann's  recognition  of 
eugeogenoQB  and  dysogeogenous  rocks.    The  former  class  of  rocks  yield 
ft  plentiful  detritus,  and  the  oTcrlying  soils  are  cool  and  moist.    The 
dysogeogenous  rooks— or  limestones  of  this  area — ^yield  a  less  abundant 
detritus,  and  are  in  Yorkshire  much  fissured  and  broken,  so  that  the 
overljiDg  soil  is  comparatively  dry.    A  map,  showing  the  distribution 
of  the  underlying  rooks  and  their  constitution,  is  included  in  *  The  Flora 
of  ^Vest  Yorkshire.'     The  value  of  the  work  of  these  authors  is  sap- 
pot*ted  by  the  evidence  of  the  present  survey,  the  scale  of  which  allows 
ox  considerable  detail  in  representing  the  distribution  of  the  vegetation. 
X^xie  vegetation  of  the  district  and  the  geology,  speaking  generally, 
^^^y  together.     The  limestones  especially  may  be  traced  from   the 
plants  with  considerable  accuracy.      The  effect  of  surface  deposits, 
'^Hether  peat,  alluvium,  or  glacial  debris,  is  to  mask  the  true  relation 
^^  x-Qcks  and  overlying  vegetation.     In  this  district,  the  deposits  are 
^<^t  coQspicaons  where  they  cause  local  displacement  of  the  limestone 
^^S<^tation  by  one  more  like  that  of  the  sandstone  rocks. 

The  water-bupply  is  an  important  edaphic  factor.  A  series  of 
^pi'ings  emerging  from  some  lock-stratum  rarely  fails  to  alter  the 
^^getation.  The  zone  of  grass  heath  round  so  many  of  the  moors  is 
du©  in  part  to  the  constant  moisture  and  the  increased  food-supply 
brought  by  springs  emerging  on  the  slopes.  The  wet  and  dry  associa- 
tioriB  of  the  grass  heath  and  heather  moor  are  also  correlated  with  the 
^^ter-supply.  The  conditions  of  drainage  are  no  less  important.  Thus, 
*»ope8  have  a  vegetation  differing  from  that  of  a  flat,  or  almost  flat, 
plateau.  A  prime  factor  in  determioing  the  vegetation  of  the  limestone 
^  the  rapid  drainage  and  scanty  reserve  of  water  in  a  soil  overlying  a 
"^^ch-fissured  rook. 

(h)  Climatic  Conditions. — The  variations  in  climate  are  considerable 
f  •    . 

^^  so  limited  an  area,  and  only  the  chief  features  can  be  indicated 

^OPT.  The  following  table  gives  the  mean  annual  rainfall  for  places 
/^hin  the  district.  In  order  to  facilitate  reference  to  the  map,  the 
'^Gl'-basin  in  which  the  station   occurs   is   given.      The  number  in 

J^kets  indicates  the  number  of  years  of  observation,  and  the  rain- 
*^*^  are  given  to  the  nearest  inch.    The  thirty-year  observations  (1870 

^°  1 899)  were  kindly  supplied  by  Dr.  H.  K.  Mill.     The  other  records 

^^^©  estimated  by  us  from  'British  Kainfall,'  generally  onlj'  for  the 


I'^t  of  References  at  tbe  end  of  this  paper.    The  authors*  names  are  arranged  alpba- 
^Mcally,  and  the  papers  of  each  author  in  chronological  order,  with  the  year-number 
^  brackets.     In  the  case  of  a  periodical,  the  number  in  brackets  is  the  year  of  publica- 
*^^i  of  the  paper  referred  to. 
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ten  ye*™  1891  to  1000,  aad  m©  therefore  only  oorreot  for  that  period. 
The  York  recoid  for  fifty-four  years  is  taken  from  a  pamphlet  issued 
by  MoBBre.  H.  Riobardsou  &  Co^  York. 


M  Ann  DAL  BAtsrALL. 


HutloB  ud  nanlKr  of  unuitl  obMrrttlaru. 

U.^^. 

^"l 

'           Zone  at  teftUtion. 

York  (aTenge  of  Atb  gaugei) 

(54)  .. 

50 

InctaH. 
2* 

1 

South  Hilfotd          

(3U) 

70 

28 

[10) 
<iu) 

120 
200 

27 
27 

Wtieat  cnlUvatioD. 

LMd*  (Allnton  HaU)  (Aire) 

(30) 

418 

28 

Hanwood  CWhaife) 

<I0) 

189 

31 

SiWen  B««tfTOl»  (Aire)     ... 

(10) 

560 

31 

SUptoD  (Aiw)         

Baton  AbUj  (Wharfe)     ... 

(10) 

860 

34 

Near    upper    limit    of 

(<S) 

350 

86 

wheat. 

Ilkl«T(WhMfe)        

<10>  .. 

600 

87 

<10)  .. 

575 

88 

iCnltintiou    without 

PaWey  Bridge  (Nidd)       ... 

(10)  .. 

410 

41 

1    whaat. 

Dallow  Uoor  (Skell) 

(10)  .. 
(10)  .. 

746 

36 
43 

JHaatber  moor. 

OrimiriUk  RMerroii  (Wbatfe) 

(30)  .. 

SBO 

46 

Near   ewlem   (or   tlriw) 
Bdg3  of  Hon  moor. 

Eaitutuut  (Nidd) 

UuhunHoorCUre) 

(10)  .. 
(10)  .. 

1470 
1412 

48 

Angr»»(Nidd)       

(10)  .. 

1150 

55 

Jmom  Dtoor. 

Eart  GUI  Hb«1  (Nidd)      ... 

(9)  -. 

1710 

55 

HaUiMD  Tarn  (Aire) 

(10)  .. 

laM 

:>8 

Amoliffe  (Littondale)  (Wharfe)  (30)  .. 

734 

61 

/    (wMtem  ralDrall> 

The  meao  annoal  raiafall  is  under  :W  inches  (75  cms.)  east  of  a 
line  drawn  from  Masham  (Swinton)  soathvarde  to  Riplry  (on  the  Nidd), 
and  then  ourving  slightly  westwards  between  Leeds  and  Bradford. 
A  rooghly  parallel  line  at  from  5  to  8  miles  west  denotes  the  begioniDg 
of  rainfalls  over  40  inches  (100  cms.).  Id  the  valleys  of  the  Lower 
Wbarfe  and  Aire,  the  tone  of  rainfallB  between  30  and  40  inohea  is 
deflected  np  the  valleys  for  a  oonsiderable  diatanoe.  The  relation 
between  the  iminfall  and  the  Eonea  of  vegetation  will  be  dealt  with  oa 
the  latter  come  under  ooneideration. 

The  records  of  temperatnre  are  scanty  and  not  always  reliable, 
henoe  it  is  hs  yet  unsafe  to  make  compariaonB  between  this  factor  and 
the  vegelatioo.  The  mean  annual  temperature  of  lowland  stationa  in 
Yorkshire  given  by  Dr.  Buohan  (1698)  shows  that  they  are  at  least 
48°  Fahr. ;  Leeds  (137  feet)  is  about  4'.'"  Fahr.,  York  and  Wakefield  are 
each  aUiut  48''  Fahr.  In  regard  to  higher  stations,  there  is  approxi- 
mately a  deoreaee  of  l'  Fahr.  for  each  300  feet  asoent.  Thus  Harrogate 
1^344  feet)  and  Bradford  1^366  feet)  are  each  about  47°  Fahr.,  Aysg&rth 
(65S  feet)  nearly  4(J^  Fahr.,  and  HaweB(1135  feet)  44"  Fahr.  The 
oeldest  month  of  the  year  for  Yorkshire  stations  is  January  (35°  to  38° 
Fahr.);  the  warmest  month  is  July  (^J7°  to  til'  Fahr.). 

Other  features  of  the  climate  of  Vorkahire  are  described   in  the 


^^r  GE: 
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introcluotory    ohapters   in   the    Floras   of  Mr.   Baker  (1885)   and    Mr. 
ieea  (18S8). 

The  geoeral  situation  of  the  farmland,  woodland,  and  moorlaud  in 
-Ihe  present  &rea  agrees  with  that  shown  in  the  ma])  of  the  Leeds  and 
^Halifax  district.  The  chief  mH.se  of  farmland  and  woodland  occupieii 
-the  eastern  lowlands  and  the  dake  ;  the  moorland  Ib  almost  all  confined 
*o  the  western  highland-  The  dietribution  of  the  vegetation  in  this 
district  varies  largely  with  the  natnre  of  the  underlying  rocks.  It  is, 
^Aherefore,  advisable  to  consider  the  vegetation  of  the  Mountain  Lime- 
stone and  Permian  Limestone  apart  from  that  of  the  Millstone  Grit 
«ind  other  Bodimentary  rooks.  The  moorland  and  woodland,  as  will  be 
^Kec  later,  are  closely  related,  and  will  be  kept  together.  The  general 
flan  of  the  following  pages  is  thus  arranged : — 

A.  The  Moorland  and  Woodland  of  the  Sandstones  and  Shales. 
,  The  ^loorland  and  Woodland  of  the  Limestone  rocks. 
,  Tbe  Farmland. 


A,   Vegetation  "f  the  Sandstones  and  Suam 


I,  The  Moorland. — In  contrast  with  the  moors  of  the  narrow 
IFennine  plateau  south  of  the  Aire  valley,  ihe  moors  of  the  present 
<liBtrict  are  broad  and  extensive.  The  country  is  wilder  and  more 
desolate,  and,  being  remote  from  large  centres  of  population,  shows  few 
iSndications  of  interference  by  man.  The  various  forms  of  moorland 
'Vegetation  are  found  on  a  grander  scale,  and,  whilst  showing  new 
^ffe&tares,  they  serve  to  check  opinions  formed  in  the  Leeds  and  Halifax 
^ietrict. 

TuK  Ojtton-orass  Moss  hk  M.kh;. — Stretching  from  the  north-west 
Xitnita  of  the  map  beyond  Unokden  Pike,  southwards  for  18  miles  to 
locking  Moor,  there  is  a  broad  area  of  cotton-grass  moor,  broken  only 
\>y  two  narrow  tongues  of  limestone  pasture  near  Eettlewell  and  Dry 
<TiU.  The  range  of  elevation  is  from  1250  feet  (38u  metres)  to  2000 
Toet  (606  metres).  Over  this  extensive  and  high  moorland,  the  domi- 
'Xiauoe  of  the  two  cotton-grasses  {Eriopharum  vaijinuluin  and  E.  aii'/usti- 
^otiam)  is  undoubted ;  and  conhrms  the  earlier  recognition  of  these  as 
"the  dominant  plants  of  the  higher  Pennine  plateau  (see  Figs.  1  and 
■4).  Crowberry  (Empntntin )  and  Bilberry  ( YacciniuTH  Mijrlillut)  are 
Ireqnent,  though  variable  in  quantity  from  place  to  place.  Other 
sMociates  are  such  as  already  detailed  in  Part  L,  but  in  addition,  in 
this  lees-frequented  locality,  more  records  of  the  rarer  plants  have  been 
obtained,  including  Sabv,*  Chamwiiwma,  Droaera  rotundi/olia,  Arelotla- 
phi/loi  Urti-ursi,  and  Lijeopodium  Stlago.  An  area  such  as  this,  covered 
almost  entirely  by  cotton-grass,  is  dreary  in  the  extreme.  The  peat 
is  rarely  less  than  5  feet  in  depth.  The  rainfall  is  high  and  frequent. 
Id  the  wet  eeaBon,  the  moor  is  a  soaking  mass,  with  small  pools  between 
-AU»3U9T,  1303.]  u 
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the  tufts  of  Dotton-grase,  and  soft  dangerous  peat-banks  friaging  the 
numerous  wateroooraea  (see  Pig.  1 ,  Part  I.). 

Near  the  margin  of  the  moss  the  domioauce  of  cotton-grass  is 
frequently  shared  by  Heather  {Gdluna)  and  Pink  Heath  {Erica  Tetralix). 
This  asBOoiation,  indicated  by  "EH"  on  the  map,  is  well  developed 
at  the  head  of  Nidderdale  and  Coverdale.  The  commoner  afsooiAles 
are  Empetruvt  nigrum,  Vaccinium  Myrtillus,  V.  VUis-Idtea,  and  Rubug 
Chameemorua.  The  situation  is  at  the  mix>r-edge,  on  the  plateau  jnst 
above  the  steeper  slopes  occupied  by  the  heather  moor.  The  sah- 
stratum  is  peat,  varying  iu  depth  from  6  to  8  feet,  and  nearly  always 
wet  and  boggy.  Erica  Tetralix  is  most  abundant  where  the  bog  i» 
constantly  wet.  On  the  other  hand,  drier  conditions  favour  Catlunn. 
The  Kone,  being  found  near  the  lower  limits  of  the  cotton-grass  moss, 
may  he  regarded  as  transitional  between  this  and  the  heather  moor. 

Tlw  Vcgelalioii  of  Sammils.— The  Bilberry  (Vaceinium  MyrlUlug)  was 
found  to  be  the  dominant  social  form  on  the  rocky  wind-swept  summits 
of  the  Pennines  described  in  Part  I.  The  peaks  of  several  of  the  lower 
moorlands  in  the  preEent  district  were  also  found  to  be  occupied  by 
the  bilberry  and  a  few  associates  adapted  to  withstand  the  drier  and  more 
exposed  conditions  of  that  situation.  The  best  example  is  on  Earl 
Seat,  a  peak  of  Harden  Pell  rising  to  1474  feet.  The  corner  of  the  fell 
rises  abruptly  from  the  valley  as  a  dry  rocky  slope,  scantily  covered 
with  Vacciwum  MyrtiUtis,  V.  Vitts-Lltea,  Cidlana,  and  oooasionally  the 
bracken  fern.  The  Vaceinium  summit  is  more  completely  occupied 
by  the  bilberry,  and  in  one  direction  changes  gradually  into  cotton- 
grass  moea. 

On  the  summit  of  Great  Whernside,  the  Vaceinium  association  is 
quite  absent.  This  is  a  long  narrow  ridge  with  steep  sides,  set  oon- 
spiououslyon  the  general  mass  of  moorland  (see  Fig.  4).  It  is  surrounded 
by  deep  peat  with  cotton-grass  vegetation,  which  rises  to  over  2000 
feet  on  the  eastern  side,  but  not  so  high  on  the  steeper  western  slopes. 
The  Bummit-ridge  from  the  edge  of  the  peat-bog  iipwarda  is  rocky, 
with  a  scanty  soil  which  supports  a  meagre  vegetation  consisting 
chiefly  of  grasses.  Here  and  there  are  patches  or  islands  of  peat.  The 
peat  is  loose  in  texture  and  scantily  covered  with  cotton-grass  and 
orowberry,  which  as  peat-binders  are  largely  responsible  for  ihe  main- 
of  the  islands.  The  few  plants  occurring  on  the  pent  islands 
belong  to  the  cotton-gra^s  moss,  but  the  grassy  or  alpine  pasture  is 
quite  distinct.     The  following  plants  were  reoorded  : — 

Alpine  Pawcbe.  i  Peat  Plahts. 

■  Hardut  tlriBtti,  L.  I  Eriophorum  nngaali/oUum. 

Dctchumpiia  Jtexuota.'Ttiti.  i  E.  vaginatum,  li. 

~  ~  SmpelTtim  w'gntm,  I.. 

*  Tlie  namenolalDre  of  the  London  Ontelogtie,  9tli  edit.,  u  roilowed  thrv 
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ALPim  PAffnnus.  |  Psat  Plahtb. 

F,  ovina  (/.  vivipara),  i  Vacdnium  MyrtUluB^  L. 

Jgrotiit  vulgari$.  With.  '  Calluna  Erica,  DC. 

Anihaxanthum  odoratum,  L.  Bubut  Chamasmorus,  L. 

Poa  eUpina,  L.  ScirpuM  emipitoiUB^  L. 

/tifictM  $quarro»u$,  L.  I 

X«s«2a  ereeia,  Desr.  I 

GbresB  fiaeea,  Sobzeb. 

Calluna  Erica,  DC.    Dwarf. 
i^miMx  AcetotOj  L. 
i2.  AeHoBcUa,  L. 
(3ciZ€iim  taxatUe,  L. 
J»o<«nls72a  ttZvMfrif,  Neck. 
CSerotfo'um  trivialej  Link. 
Ijyoopodium  Selago,  L. 

The  occnrrenoe  of  ibe  alpine  pasture  is  interestiog  as  indicating  a 

^^etation  of  a  higher  zone  than  the  cotton-grass  moss.     The  majority 

"the  species  occnr  in  the  grass  heath  of  lower  elevations,  below  the 

^^^t.±on-gra8S,  and  are  absent  in  the  intermediate  peaty  zone.     In  the 

*^^«^  of  Bnckden  Pike,  a  few  miles  further  north,  the  summit  is  closely 

^^^T^peted  with  Juncua  squarroaua  and   cotton-grass  with  associates,  in- 

^^"^ding  those  found  on  Great  Whemside.     The  type  of  summit  repre- 

^^"O.ted  by  these  two  peaks  is  one  recognized  by  Mr.  Baker  (1885).    The 

^^^ociation  is  that  of  most  of  the  summits  over  2000  feet,  including 

^^^^gleboro,  Penyghent,  Whemside,  acd  others  visited  by  us  to  the  north 

^ti^  west  of  this  area,  and  will  be  further  considered  in  a  future  paper. 

Heather  Moor. — A  comparison  of  the  present  map  with  that  of  Part 

^    '^ll  show  at  a  glance  the  greater  development  of  Ihe  heather  moor 

(a^«  Fig.  2).     Altitudes  above  1250  feet,  which  in  the  Halifax  district 

a*"^  covered  with  cotton-grass  and  thick  peat,  are  in  the  present  area 

^^*^^5npied  by  heather  moor  or  shallower  peat.     Barden  Moor  shows  this 

P^^icularly  well.     This  lack  of  agreement  merits  closer  attention.     It 

^^^«  suggested  in  the  previous  paper  that  the  chief  factors  which  deter- 

^'^^^ed  the  existence  of  the  Eriophorum  moss,  as  distinguished  from  the 

^^lluna  moor,  are  (1)  a  higher  rainfall ;  (2)  defective  drainage  favour- 

^^B  the  accumulation  of  water  and  the  development  of  thick  peat;  (3) 

^^8  interference  by  man.    The  present  district  offers  an  opportunity  for 

^^mining  these  conditions,  and  at  the  same  time  obtaining  information 

^^  the  oecological  features  of  the  heather  moor. 

^Rainfall, — Reliable  statistics  for  the  moors  are  somewhat  limited,. 
^^  from  those  already  given  (see  p.  152 ;  also  Part  I.)  it  will  be  seen  that 
^^  larger  expanses  of  heather  vegetation  occur  on  that  pait  of  the 
^^H>Tland  which  has  the  lower  annual  rainfall,  whereas  the  moss  moor 
^®^^ives  more  rain.  Dallow  Moor  and  Barden  Reservoir  are  stations 
^^  the  heather  moor,  and  they  show  36  and  43  inches  respectively, 
^^er  stations  which  are  near  heather  moors  are  Ilkley,  with  37  inches, 
*^^  Blubberhouses,  with  38  inches.     Comparing  these  with  stations 

M  2 
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on  the  moBS  moor,  it  will  be  seen  that  a  lower  rainfall  prevails  on  the 
heather  moor. 

Drainage. — The  better  drainage  of  the  heather  moor  is  apparent ;  as 
a  rule  it  ooonpies  well-marked  slopes,  excavated  in  many  parts  by 
streams.  The  peat  is  shallow,  varying  from  a  few  inches  to  4  or  5  feet. 
Continuous  tracts  of  deep  wet  peat  are  rare.  At  the  base  of  the  peat 
there  is  frequently  a  distinct  "  moor-pan,"  consisting  of  sand  or  grit 
massed  with  oxides  of  iron  and  humus  into  a  hard,  impervious  stratum 
of  dark-brown  sandstone.  Graebner  has  recently  (1901)  indicated  the 
widespread  occurrence  of  this  pan  in  the  heaths  of  North  Germany,  and 
the  method  of  its  formation.  Our  observations  amply  confirm  his, 
though  it  is  not  uncommon  to  find  the  moor-pan  replaced  by  a  layer  of 
yellowish-white  clay  of  close  texture. 

Influence  of  Man. — The  heather  moors  are  chiefly  preserved  as 
gprouse-shootings,  and  in  a  less  degree  as  sheep-walks.  The  moors  on 
which  ling  (Calluna)  is  most  dominant  are  regularly  burnt  in  patches 
of  a  few  acres  by  the  keepers,  for  the  purpose  of  maintaining  a  vigorous 
growth  of  young  heather.  Where  the  heather  is  slow  in  recovering 
on  a  burnt  patch,  Vaceinium  MyrtiUua  and  F.  Vitis'Idseus  may  temporarily 
secure  dominance.  Near  the  upper  limits  of  the  heather  moor,  as  on 
Rocking  Moor,  man  has  obtained  large  tracts  from  the  cotton-grass 
moors,  and  there  fostered  heather.  The  process  seems  to  have  been — 
grazing  the  cotton-grass  heavily  by  sheep,  burning,  deep  drainage,  and 
clearing  away  peat. 

The  vegetation  of  the  heather  moor  is  uniform  over  considerable 
areas  (Fig.  1).  The  ling  is  knee-deep  when  growing  luxuriantly,  and  the 
close  growth  allows  but  few  associates. 

The  following  are  typical  species  : — 

DoMiXAST.  Common  Associates. 

Calluna  Erica,  D.C.  Poientilla  HlceglrU,  Neck. 

SuB-DOMDrAHT.  Oalium  MaxoHU.  L. 

r»      .   .       ,^      .«      T  £nea  ctnerea^  L. 

faccimumVyrtaiuK  L.  ^^^  Aoeto^Ua,  L. 

L     T  l^,"*'  Y  ^'*^«  ^«^*'  ^^• 

Artoa  letrattx,  U  Scirpu*  attpUonu,  L. 

Juneu*,  spp.  j^^^  ndgarU,  With. 

Xardu$  ttrida.  L.  Molinia  rario,  Schrank. 

De*rhamp»ia  iUxuo^  Trui.  LomaHa  Spicani,  Desv. 
Pten$  aqmUimay  L. 

The  sub-dominant  species  aie  noteworthy,  because  under  suitable 
conditions  they  become  more  or  less  dominant,  and,  competing  with 
Calluna,  they  disturb  the  uniform  tone  of  the  heather  moor.  The 
oonditions  which  favour  each  are  somewhat  different.  The  bilberry  is 
present  throughout  every  heather  moor,  but  along  the  moor-edge 
escarpments,  and  on  the  drier  summits,  it  increases  so  as  to  become  a 
conspicuous  dominant  form.      The   cowberry   (Vacdnium   VUU-idwus) 
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ftcoompanies  the  bilberry,  attaining  its  roaximnm  development  on  dry 

Tocky  ground.    The  bracken  (PtertB)  is  often  found  growing  Inxnriantly, 

breast-high,  on  the  steep  slopes  of  a  stream  ravine.    The  rocky  fell- 

Bides  are  similarly  frequently  covered  with  this  fern.     Occasionally  it 

grows  so  free  from  admixture  with  other  plants,  that  areas,  often  acres 

^  extent,  are  annually  mown  by  freeholders  of  the  townships  for  use 

^  cattle-bedding.     The  moor  mat-grass  (Nardus  $trieia)  may  become  so 

^conspicuous  that  its  intrusion  is  visible  a  long  distance  away.     Occa 

Bionally,  where  little  attention  is  paid  to  the  heather  by  the  keepers, 

the  matrgrass  seems  to  be  struggling  successfully  with  it  and  to  choke 

it  out. 

The  taller  rushes  (Junetui)  form  dose  associations  or  Junceta,  and 

ftiB  a  prominent  feature  of  a  heather  moor.     The  habitat  is  the  marshy 

iiqUows  or  flats,  the  first  gathering  grounds  of  the  moor  streams.    Many 

o' the  larger  Juncus  marshes  are  indicated  on  the  Ordnance  Survey  maps, 

^ough  too  small  for  representation  on  our  map.     Good  examples  occur 

^Gar  the  Woolstones  on  Denton  Moor,  and  on  Dallow  Moor.     Small 

®^toples  are  to  be  found  where  springs  emerge.     The  dwarf  shrubby 

^^Setation  of  the  drier  heather  moor  is  so  little  present  in  these  Junceta 

*"*t  they  are  mown  by  scythe  or  sickle.     The  close  growth  of  the  tall 

''^ties  is  exclusive  of  other  plants,  but  on  the  ground  beneath  and 

'^"^nd  the  margins  the  following  occur  : — 


^uncu$  effu$u$,  L. 
^.  conglomerattu,  L. 
J.  nipintUt  Moench. 

J.  lampoearptif,  Ehrh. 

/.  acutiflorvSy  Ehrb. 

Banunculus  Lenormandi,  F.  Schultz. 

R.  Flammula^  L. 

SteUaria  tUiginoia,  Murr. 

Moidia  forUana^  L. 

PotentUla  paluiiH;  Scop. 

Broiera  rotundifciia^  li. 

Bifdroeotyle  vulgaris,  J  a. 

Oalium  palustre,  L. 

Cnicua  p(dtutri$,  Willd. 

SehcUera  Oxyeooctu,  Roth. 


Andromeda  Poli/olia,  L. 

Erica  Teiralix,  L. 

Veronica  icut^llataj  L.  (iincoinmoD). 

Pedicularia  paltutrisy  L. 

Pinguicula  vulgaris,  L. 

Narthecium  Oai^i/ragum,  Huds. 

Juncus  squarroius.  I.. 

Potamogeton  polygonifoHus,  Pour. 

Scirpus  cwspitogus,  L. 

Carex  pulioariSy  I.. 

C.  curta,  Good. 

C.  eehinata.  Muss. 

C.  Goodtnowiij  J.  Gay. 

Molinia  varia,  Schrank. 

Nardus  ttrictaj  L. 

Sphagnum,  spp. 


Around  pools  of  standing  water  on  the  moor,  the  dominant  forms 
e  frequently  Juncus  squarrosus  and  Erica  Tetralix,  while  the  taller 
^^8hes  are  much  lets  conspicuous.  Such  places  are  also  favourable  to 
^^any  of  the  above  plants. 

Cotton-grass  also  occurs  locally  on  wet  parts  of  the  heather  moor. 
*^  Borne  cases  the  cotton-grass  bog  may  lie  at  a  lower  level  than  the 
Wther  moor,  and  thus  apparently  contradict  the  view  previously  ex- 
pressed, that  the  cotton-grass  moss  occupies  the  upper  zone  of  a  moor- 
^M,  and  heather  the  lower.     Where  the  moss  is  developed  at  a  lower 
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level,  it  is  in  eome  badly  drained  trough.     Cases  occur  od  RumboldB 
Moor  and  Barden  Moor. 

Ghass  Heath  (  H  Pa). — The  graaa  vegetation  ja  which  there  is  an 
admixture  of  the  heather  moor  aasooiateB  is  dieUnguiBhed  on  the  maps 
from  the  natural  pasture,  or  graaa  without  the  heath  plants  (Pa). 
The  former,  or  grass  heath,  occurs  oa  poor  soils ;  the  latter  ia  very 
oharacteriatio  of  the  limestone,  and  ia  regarded  as  part  of  that  vegeta- 
tion. The  graaa  heath  generally  replaces  the  heather  at  the  moor-edge, 
and  forma  a  fringe  round  the  moorland  (Fig.  2).  It  may  occur  as  a 
close  turf  of  grasses  and  other  plants,  on  the  steep,  well-drained  elopes, 
where  peat  is  not  formed,  and  the  soil  conditions  favour  u  vegetation 
adapted  to  a  dry  situation.  On  the  other  hand,  the  presence  of  certain 
grsases  may  iudioate  a  place  kept  couatantly  moist.  The  constitation  of 
these  two  extremes  of  the  grass  heath  has  already  been  given  in  detail 
in  Part  I.  The  dry  grass  heath  is  dominated  by  the  grasses — Deackamptia 
Jlexiiom,  Ffituca  otinu,  and  Nardvs  slricla,  with  their  asaooiateB.  The  wet 
grass  heath  has  frequently  3rolimii  varia  as  the  dominant  grass,  with 
sedges,  rushes,  and  other  moisture-loving  moorland  plants  as  associates. 
The  presence  of  a  grass  heath  is  thus  determined  in  some  measure  by 
natural  causes,  but  enclosure  and  grazing  are  responsible  for  its  existenoe 
in  many  places.  Theexteneive  tract  of  grass  heath  cast  of  the  Washburn 
valley  is  worth  a  detailed  oon  si  deration.  Almost  all  this  area  haa  at 
some  time  been  enclosed  as  farmland  or  grazing- ground.  Before  en cloen re 
it  was  probably  a  heather  moor  with  a  broad  margin  of  grass  heath. 
The  map  shows  it  at  the  present  day  with  many  fields  and  farms 
abandoned  and  reverting  to  moorland.  The  soil  is  poor,  the  farms 
small  and  not  very  productive,  but  the  abandonment  has  been  hastened 
because  much  of  the  area  has  been  thrown  out  of  culiivation  as  a  result 
of  purchase  by  the  corporation  of  I^eeds  as  a  gathering- ground  for  a 
water-supply.  Ling  and  gorae  (Ulcj;)  are  typical  of  the  vegetation 
which  intrudes  on  the  fields  left  uncultivated  or  ungrazed.  After  a  few 
years,  same  fields  are  invaded  by  palches  of  ling,  bilberry,  nishea, 
and  other  plants  of  the  heather  moor.  In  other  fields  gorse  becomes 
established  along  with  birch  and  hawthorn.  Where  the  soil  is  natarally 
peaty,  Calluna  with  its  associates  takes  possession  at  once,  Gorse  is 
the  intruder  when  the  grass  vegetation  remains,  or  when  Calluna  oomes 
slowly.  It  was  noted  in  several  places  that  after  the  gorse  bad  grown 
tall  and  thin,  Callona  had  become  eatabliehed  beneath  it.  A  later  stage 
is  presented  by  places  where  the  heather  vegetation  ocoopiea  the  moor, 
except  on  the  knolls  and  rocky  edges  where  gorse  still  holds  on. 

2.  WiMDi.AND  or  THE  .Sasiistone-s  AND  isHiLts. — Wherevor  the  soil  is 
formed  of  weathered  sandstones  or  shales,  the  woods  are  those  in  which 
oak  is  the  most  common  deciduous  tree,  and  Scots  pine  the  most 
frequent  of  the  conifers.  In  contrast,  the  woods  of  the  scars  and  valleys 
of  the  Mountain  Limestone  are  characterized  by  ash  and  hazel,  while 


J 


wood,  Aud  tneadow-lBDd  at  Agill  Iloubo  |S00  to  000  (ect),  inUkeii 
from  KuiToundiiig  heather  moor.  The  heather  E^xtende  upwards  to 
l.d50  feet :  the  light  patches  are  portions  which  have  boon  burnt. 
CottongrB^ss  moBs  on  the  (.ky-line,  above  l,2fiO  fact. 


From  Bolton  Park  looking  HOuth-east.  Comer  of  upland  oak  wood 
(about  800  feet).  The  moorland  is  graRS  heath,  which  on  the  lurthor 
slopes  is  strongly  mixed  with  heather.  The  farm  ia  named 
"Intake"  on  the  map. 
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^6  Pennian  maj  also  claim  the  beeoh  as  a  dominant  element.    On  the 

ioirland  and  in  the  sandstone  parts  of  the  dales  of  this  district,  the 

«aooe88ion  of  oak  woods  agrees  generally  with  that  already  described  in 

^a  &rea  south  of  this  (Fart  I.).  Pine  woods  are,  however,  more  numerous 

«ncf  merit  notice. 

^Ihe  following  woods  are  recognized  on  the  Sandstone  area : 
C 1)  GiU  woods. 
C  2)  Upland  oak  woods. 
O)  Lowland  oak  woods. 
C^)  Pill©  woods. 

I^ese  t3rpe8  of  woodland  may  be  conveniently  observed  near  each 

otlix^r  in  the  extensive  woods  in  Wharfedale  near  Bolton  Abbey.    About 

^a^   Abbey  itself,  the  Wharfe  has  eroded  the  sandstones  and  shales  of  the 

^  ^=^^v~edale  series,  forming  a  valley  with  alluvial  terraces  in  the  bottom. 

'I'^^^SQ  ^YQ  occupied  by  mixed  deciduous  trees,  including  beech  and  other 

^^^^and  species,  many  doubtless  planted  round  this  old  abbey.     The 

^''^^'iitid  vegetation  is  varied,  and  includes  many  plants  which  prefez 

^^e  and  moisture.     It  is  a  lowland  oak  wood,  modified  by  the  presence 

^x^troduoed  trees.     Within  the  range  of  the  river-floods,  it  is  not 

j^^'Os^ial  to  find  plants  of  the  Mountain  Limestone  vegetation  washed 

^"'"''^  from  Upper  Wharfedale;  amongst  these  may  be  noted  Oeranium 


iim,  Saxifraga  tridaciyliies,  Cochlearia  alpina.  Primula  farinoaa,  Melica 

<%9M,  and  Sesleria  axrulea.    The  valley  higher  up  the  river  is  a  narrow 

^^e  cut  through  the  Millstone  Grits.    On  the  steep  rocky  banks  about 

^^    Strid,  the  oak  becomes  more  abundant,  the  ground  is  less  shaded. 


moorland  plants  like  bilberry,  bracken,  and  even  heather,  take  the 

*_  ^^^e  of  shade  plants.     Leaving  the  river,  and  passing  upwards  on  the 

bank,  the  same  characteristic  vegetation — that  of  the  upland  oak 

►d  of  Yorkshire— -will  be -found  to  prevail  throughout  the  upper  parts 

^Xe  wood  and  the  tributary  valleys.   Still  higher  up  these  tributaries, 

the  moor  edge,  the  gill  wood  is  found  as  a  scattered  copse  of  birch 

^  thorn.     Plantations  of  Scots  pine  and  larch,  with  other  conifers, 

^^"^e  replaced  the  gill  wood  in  places,  and  have  been  carried  on  to  the 

^^^r  round  the  slopes  of  Simon  Seat  and  Earl  Seat,  beyond  an  altitude 

^^^   1000  feet  (see  Fig.  1). 

OiU  Wood, — The  steep  descent  from  the  moor  plateau,  known  as  a 
^^Ough  in  the  district  described  in  our  former  paper,  is  in  this  area 
^^^led  a  "  gill."    Many  of  the  gills,  especially  those  of  Upper  Wharfe- 
^^le,  are  eroded  from  the  Mountain  Limestone ;  their  vegetation  will  be 
^Qalt  with  later.     Gills  excavated  from  sandstones  or  shales  occur  in 
^he  course  of  streams  flowing  into  Wharfedale,  from  Bumsall  down  to 
Otley,  and  on  the  tributaries  of  the  Nidd.     The  dominant  plants  form  a 
loose  scrub  consisting  of  birch,  mountain  ash,  holly,  hawthorn,  black- 
thorn, and  willows.     The  undergrowth  is,  in  part,  intruding  plants 
from  the  moor,  such  as  ling  and  other  heaths,  bilberry,  bracken,  and  the 
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moor  grasses.  The  vegetation  of  the  olongh,  given  in  detail  in  Part  I., 
may  be  found  where  the  conditions  are  similar,  that  is,  when  the  stream 
descends  abruptly  from  the  moor.  But,  as  already  indicated,  much 
of  the  moorland  is  of  the  drier  heather  type,  and  in  gills  there,  the 
undergrowth  is  limited,  lacking  especially  those  plants  which  require 
moistare ;  the  trees  are  widely  scattered,  and  thb  undergrowth  is  that 
of  the  open  banks  of  a  moorlaud  stream. 

The  gill  wood  of  this  district  is  interesting,  because  there  is  evidence 
that  its  distribution  at  the  present  time  falls  far  short  of  what  it  was 
formerly.  A  series  of  observations  in  "  Studies  of  Nidderdale "  (J. 
Lucas,  1881)  has  been  particularly  useful  in  completing  our  notes. 
The  author  concludes  that  the  moors  of  Nidderdale  were  formerly 
covered  by  an  ancient  forest,  which  consisted  chiefly  of  birch.  He 
recognizes  an  upland  oak  forest,  the  upper  limits  of  which  are  about 
1200  feet,  and  above  this  a  birch  forest.  This  evidence  is  valuable 
because  it  indicates  the  presence  in  Yorkshire  of  the  sub-alpine  birch 
forest,  recognized  as  the  uppermost  zone  of  woodland  in  the  valleys  of 
the  Grampians  in  Perthshire  and  Forfarshire  (R.  Smith,  1900).  That 
the  clongh  wood  was  a  modification  of  the  Scottish  birch  wood,  was 
suggested  in  Part  I.,  but  sufficient  evidence  was  not 'available  to  confirm 
it.  Mr.  Lucas  gives  Birk  Gill  (600  to  900  feet),  on  a  tributary  of  the 
Burn  (just  beyond  the  northern  boundary  of  our  map),  as  the  most 
typical  existing  example  of  the  birch  wood  in  this  district.  Other 
examples,  mentioned  by  this  author,  were  noted  by  us  before  seeing  his 
book.  Ama  Gill  (800  to  1000  feet),  on  a  stream  from  II  ton  Moor  into 
the  Pott  Beck,  shows  a  birch  wood  of  the  gill  type,  which  includes  one 
or  two  oaks,  ash,  thorn,  and  bird  cherry.  A  copse  of  birch,  alder,  and 
willow  is  to  be  found  near  Pry  House  on  the  right  bank  of  the  Upper 
Nidd,  at  an  altitude  of  11 00  to  1 200  feet.  The  existence  of  the  birch  wood 
at  higher  altitudes  is  shown  chiefly  by  the  occurrence  of  buried  trees  in 
the  peat.  The  details  given  by  Mr.  Lucas  are  here  briefly  sum- 
marized : — 

(a)  Moors  east  of  Great  Whemside,  i.e.  Black,  Biggs,  and  Stone 
Moors.  Birch  thicket  up  to  1250  feet.  In  the  peat,  birch  stems  up  to 
1725  feet,  oak  stems  1000  to  1050  feet,  and  hazel  nuts  at  1650  feet 

(6)  Woogill  or  North  Moor,  north  of  the  Nidd.  Thicket  with  birch 
up  to  1275  feet ;  isolated  mountain  ash  at  1550  feet ;  and  hazel  1350  feet. 
In  the  gills  of  Steel  House  Moor,  north  of  Woogill  (and  beyond  the 
map)  :  thicket  in  Birk  Gill  up  to  900  feet ;  isolated  trees  of  birch  and 
mountain  ash  to  1175  feet,  and  thorn  to  1100  feet;  in  the  peat,  birch 
stems  at  1600  feet. 

(c)  Fountains  Earth  and  Dallow  Gill  Moors.  Thicket  with  birch, 
thorn,  and  mountain  ash  (also  isolated  trees  of  these),  with  holly,  alder, 
and  oak,  from  800  to  1100  feet ;  in  the  peat,  birch  stems  up  to  1525  feet. 
Juniper  occurs  at  925  feet  in  one  place. 
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These  &ot8  so  &r  oonfirm  the  snggestioii  of  Mr.  Lnoas,  tbat  a  oon- 
tinnoiu  thioket  of  birch  and  its  associates  covered  the  present  moorland 
edge,  and  attained  an  altitnde  much  beyond  the  upper  limits  of  anj  of 
the  existing  woods. 

Upland  Oak  Wood. — This  zone,  already  recognized  in  Part  I.,  is  well 

^presented  in  the  sandstone  valleys  of  this  area,  but  is  absent  in  the 

numerous  valleys  on  tiie  Mountain  Limestone.    The  lower  limits  of 

Ae  upland  zone  is  about  500  feet  (152  metres).    The  upper  limit  occurs 

^hen  the  oak  ceases  to  be  a  dominant  tree — that  is,  from  800  to  900  feet 

(see  Fig.  2).     Isolated  living  oaks  are  recorded  by  Mr.  Lucas  up  to 

1100  feet,  and  dead  stems  occur  in  the  peat  up  to  1250  feet.     The 

Upland  zone  of  oak  is  best  represented  in  the  gently  sloping  valleys 

o^  the  Skell,  Laver,  and  other  streams  draining  the  eastern  6ide  of  the 

leather  moor.     It  is  less  extensive  in  the  short,  steep,  lateral  valleys 

^^  the  Wharfe  and  Nidd.     The  dry,  upland,  rocky  wood  is  favourable 

^^^  the  growth  of  Scots  pine  and  other  conifers ;  and  in  this  area,  where 

'^^Ay  of  the  woods  are  systematically  tended,  there  is  a  considerable 

^mixture  of  these  trees  in  the  oak  wood,  and  this  is  shown  on  the 

^^p.      In   many   cases    the    original    woods    have    been    completely 

'^placed  by  pine   wood.      The  effect  of  the  conifers  is  to  alter  the 

^^racteristic  vegetation  of  the  upland  oak  wood,  and  in  an  extreme 

^^^^  the  ground  may  be  almost  bare.     The  plants  of  the  upland  oak 

^ood  are  given  in  detail  in  Part  I.,  and  need  not  be  repeated  here. 

"he  subdominant  species  are  generally  birch,  wych  elm,  holly,  hazel, 

^^>Untain  ash,  blackthorn,  and  hawthorn.    Sycamore  may  be  introduced 

^Hi  seeds,  or  planted ;  beech  is  also  sometimes  planted.     The  chief 

^^tinction  between  the  upland  oak  wood  and  the  birch  thicket  is  the 

^^0:iinance  of  oak,  and  the  more  varied  ground  vegetation  resulting 

^tJi  moister  and  more  sheltered  conditions. 

Jjowland  Oak  Wood. — Woods  of  this  type  occur  below  an  altitude  of 
^^H^ut  500  feet.     In  the  district  already  described  (Part  I.),  the  oak 

^^H>d  formed  a  broad  zone  on  the  lowlands  of  the  Coal  Measures.     In 

tK  • 

^^^  district,  however,  the  lowland  oak  wood  is  almost  confined  to  the 

^'^^^d  valleys  of  the  larger  rivers  before  these  enter  the  Permian  tract. 

^^  Wharfedale  they  extend  from  Hare  wood  upwards  to  Burnsall,  where 

^^y  cease  on  the  Mountain  Limestone.     In  Nidderdale,  the  woods  in 

^*^^  valley  bottom  round  Pateley  Bridge  and  down  the  valley  to  Ripley 

^*^  also  of  this  type.     The  oak  {Quercus  Bohur,  vars.  pedunculata  and 

^^^liflord)  is  distinctly  the  prevailing  tree.     Sycamore  (^Acer  Paeudo- 

P*<»<aniw)  and  wych  elm  (JJlmus  montana)  frequently  share  dominance. 

**^och  grows  well  where  planted,  and  if  abundant  has  a  marked  effect 

^Jii  the  dependent  vegetation.   It  is,  however,  considered  as  an  introduc- 

^on  into  the  oak  wood,  although  where  beech  or  other  lowland  trees 

*^o  strongly  represented  in  a  wood,  it  is  indicated  as  mixed  decidu- 

^^8.    Alder  and  willows  are  abundant  along  the  streams.     Ash  is  not 


r  I 
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nnoommon.  Poplars  and  horse-chestnut  (JEiculiu)  are  more  abnndant 
than  Bweet-oheatnnt  (Cagtanca)  and  lime  {Tilm).  Conifers  have  been 
planted  amongst  the  decidnona  trees  in  many  woode,  hut  pure  pine 
woods  are  less  frequent  than  in  the  npland  oak  zone. 

The  dintinotion  between  the  vegetation  of  the  upland  and  the 
lowland  oak  wood  was  shown  by  lists  of  assooiates  in  Part  I.  The 
outstanding  features  are  snmmari^ted  thns :  The  upland  oak  wood  is 
usually  dry  and  rook}',  and  deliaieiit  in  hnmus ;  the  lowland  oak  wood 
is  damp,  shalf,  and  rioher  in  humua.  Tho  ahade  oast  by  the  tiees  is 
much  greater  in  the  latter  than  in  the  former.  Henoe  the  flora  of  the 
latter  is  much  riohor  in  speoies,  especially  of  the  hulhoua  and  early 
SoweriDg  kinda:  the  flora  of  the  upland  oak  wood  conlaina  a  high 
proportion  of  late- flowering,  moorland  xerophytee,  which  are  practically 
absent  from  the  lowland  oak  wood.  This  difference  is  also  obeervable 
in  regard  to  mosses  and  liverworts. 

Triaa  Oak  WooJ.^On  the  Permian  tract  the  woods  loss  the  dis- 
tinctive features  of  the  lowland  oak  wood,  and  are  dealt  with  as  part 
of  the  limestone  vegetation.  East  of  the  narrow  Permian  tract,  the 
oak  again  becomes  a  conspicuous  tree  in  the  woods.  The  underlying 
rocks  belong  to  the  Trias  formation,  but  the  soil  is  generally  derived 
from  the  glacial  and  alluvial  deposits,  which  are  here  bo  prevalent. 
Woods  of  oak  and  mixed  Soots  pine  are  a  characteristic  feature,  and, 
with  plantations  of  conifers,  form  the  coverts  of  this  well-known  hnnt- 
ing  area.  The  Trias  ojttends  eastwards  of  the  present  map,  and,  until 
the  remainder  has  been  Burveyed,  it  is  advisable  to  defer  consideration 
of  it. 

PiHE  WooD.s. — In  contrast  with  the  Leeda  and  Halifax  diatriot,  the 
present  area  shows  nnmerous  woods  of  Scots  pine  and  other  coniferous 
treea  from  Wharfedate  northwards.  These  woods  begin  near  the  moor 
edge,  sometimes  on  the  heather  moor  itself  (see  Fig.  1),  and  may  he 
frequently  met  with  as  pure  plantations.  On  the  limestone  the  conifers 
are  not  much  in  evidence,  and  a  well-grown  plantation  in  that  area 
generally  indicates  glacial  or  alluvial  debrit.  On  the  Trias,  conifers 
again  become  a  conapicuoas  element  in  the  woojs. 

The  Soots  pine  {Finu»  aylvettrit),  the  only  native  8j)ecie8,  is  the  one 
most  frequently  seen,  but  larch  is  often  planted  in  mixture  with  it. 
Sprnce  is  not  uncommon.  Other  species  occur  occasionally  in  the 
plantations,  but  as  a  mie  they  are  confined  to  the  parklands.  The 
pine  wood  is  beat  represented  in  the  following  habitats  : — 

(a)  The  heather  moor  with  a  well-drained  peaty  soil ;  never  on  the 
cotton-grass  moss. 

(b)  Dry  rocky  places,  saoh  as  occur  on  the  moor  edge  escarpments, 
or  along  the  rocky  banks  of  a  stream  ravine. 

(c)  Sandy  plains  where  some  peat  accumulates;  this  is  the  habitat 
of  the  Trias  pjne  woods. 


FlQ.  3.     Undergrowtli  dI  a  Pius  nood. 
From  photograph  by  Mr.  W.  B.  Crump,  M.A.  (Halifax). 
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TheBd  habitats  are  almost  similar  to  tbose  given  by  Robert  Smith 
in  the  Tay  basin  (1898),  and  he  also  mentions  similar  ones  in  Norway. 
Pror.  E.  Warming  in  Denmark,  and  M.  Christ  in  Switzerland,  also 
reojgnize  these  as  habitats  of  Scots  pine  in  their  respBctive  part*  of 
Europe. 

The  relationship  between  the  distribution  of  pine  woods  and  that  of 
heather  moor  is  now  generally  admitted.  In  the  present  district  the 
largest  pine  woods  aro  fouud  near  the  edge  of  the  chief  heather  moors. 
Mr.  Baker  meutioua  that  Huttun  Moor,  near  Hipon,  was  formerly  a  tract 
of  sandy  heather  land ;  it  its  now  almost  entirely  cultivuled,  but  it  is 
interesting  to  note  that  the  numerous  small  plantations  are  almost 
exclusively  conifers.  This  also  obtains  on  heather  moorii  east  of  York, 
e.g.  Strensall  Common  ;  and  ako  at  Pilmoor  (just  beyond  the  north-east 
comer  of  the  map). 

The  occurrence  of  pine  woods  on  or  near  the  present  heather  moors 
snggests  that  they  may  represent  a  zone  of  natural  forest  at  an  altitude 
above  the  upland  oak  wood.  In  Scotland  this  is  proved  not  only  by 
the  oocnrreace  of  living  Soots  pine  at  altitudes  up  to  2000  feet  and 
over  in  Ferthshiro  and  Aberdeenshire,  but  also  by  the  presence  of  pine 
stems  in  peat  up  to  the  same  altitude.  There  is  also  ujuch  evidence 
that  heather  moor  in  the  North  German  I'lain  (_Graobner,  1901),  and  in 
Saotland,  represents  at  the  present  day  what  has  formerly  been  pine 
forest.  In  regard  to  Yorkshire,  we  give  the  opinion  of  authors  dealing 
with  the  district.  Mr.  Baker  (1835,  p.  373),  in  referring  to  Scots  pine, 
says,  "This  is  a  tree  of  the  post-glaoial  peat-swamps.  Whether  an}' 
of  the  trees  now  ia  existence  are  the  descendants  of  the  aboriginal 
possessors  of  the  soil  may  be  doubted,  and  it  is  quite  impassible  to  decide 
oonfideutly."  Mr.  Lees  (1888)  doubts  whether  this  tree  is  native  any- 
where in  the  West  Riding,  except  in  Thome  Waste,  a  lowland  moor 
(about  20  feet),  near  Goole.  Mr.  Lucas  (1881)  does  not  refer  to  Soots 
pine  at  all,  and  he  never  recognized  it  in  the  peat  of  Nidderdale.  Thus, 
although  the  Scots  pine  ajipears  to  be  iu  favourable  conditions  on  the 
heather  moors  at  the  present  time,  there  is  no  evidence  that  it  is 
indigenous  or  ever  formed  a  primitive  forest  within  the  area  of  either 
of  our  maps.  In  connection  with  afforestation  of  moorlands,  it  is  gene- 
rally admitted  that  heather  moor  may  be  planted  with  Scots  pine,  larch, 
and  other  conifers,  and  it  is  the  opinion  of  the  foresters  in  cbargu  of  the 
pine  woods  on  the  Bolton  Abbey  and  the  Masbam  estates  tljat  the 
heather  moors  adjaoent  to  the  existing  plantations  could,  after  some 
little  preparation,  be  planted  with  conifers  (see  Fig.  1).  The  highest 
existing  woods  in  t.his  district  are  those  on  Earl  Seat  and  Harden  31oor, 
where  they  rise  to  1350  feet,  while  one  small  plantation  in  Upper  Nid- 
derdale is  somewhat  above  this  altitude. 

The  vegetation  of  the  pioe  wood  is  scanty,  and  consists  of  plants 
from  the  heather  moor  and  grass  heath.    Where  the  canopy  is  close,  the 
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gronud  ia  deeply  shaded  and  covered  witb  fallen  needlea,  which  decay 
slowly,  forming  a  humus  which  readily  dries  up.  The  Tegetation  in 
such  cases  cODBietB  almost  entirely  of  patches  of  mosses  {PoijJnVAMiiij'ini- 
pi^rinum  and  DieTaniiin  tenparluiit  heing  common).  Near  the  leBS-shaded 
margins  of  the  wood,  bracken  fern  is  abundant,  along  with  the  plants 
of  the  grass  heath.  The  moor  origin  of  the  pine  woods  above  Bolton 
Abbey  ia  easily  traced  from  the  ground  vegetation.  Heather  occurs 
where  the  ground  is  peaty,  remaining  even  in  the  deep  shade  beneath 
closely  planted  young  trees.  In  open  dry  places  and  along  the  rides, 
a  loose  sward  is  formed  by  grasses  from  the  grass  heath,  including 
Deachamimn  Jlexuusa,  AgroBlis,  Huleue,  and  FasUca.  Where  the  drainage 
is  deficient,  plants  of  the  wet  grass  heath  or  small  Juncus  swamps  occur. 
Self-flown  pines  occur  in  the  clearings  and  on  the  moor  near  the  woods, 
but  they  are  not  so  numerous  as  self-sown  birch  or  mountain  ash. 

The  vegetation  of  the  pine  wood  may  be  regarded  generally  as  that 
of  the  neighbouring  moorland  associations.  The  species  characteristic 
of  old  pine  woods  in  Scotland  are  either  rare  or  absent  in  this  area. 
Tricntalia  europa-a,  Fyrola  minor,  P.  metlin,  and  Listera  cordata  are  found 
occasionally  on  Sawley,  Dallowgill,  and  other  moors  between  the  VVharfe 
and  Ure.  Linnsea  boreaiis,  CiTalliirhizn  intinta,  and  Goudyera  repcna,  the 
latter  especially  typical  of  Scottish  pine  woods  as  far  south  of  the 
Tweed,  eeem  to  be  entirely  absent  from  this  district.  These  facte 
appear  to  support  the  view  that  the  pine  woods  are  not  natural  along 
ihe  edge  of  the  heather  moor,  but  have  been  established  by  man. 

H.   YeUETATION   OC  THB   LlMESTONB   EOCKS. 

The  distinctive  vegetation  of  the  two  widely  separated  areas  of 
limestone,  the  Mountain  Limestone  of  Craven,  and  the  narrow 
lowland  tract  of  Permian  Limestone  abutting  on  the  plain  of  York, 

has  added  much  to  the  interest  of  this  district.  The  sharp  contrast 
with  the  vegetation  of  the  neighbouring  non-limestone  formations 
ia  quickly  noticeable  oven  where  the  limestone  outcrop  is  small 
and  local.  The  higher  altitude  and  greater  rainfall  of  the  Mountain 
Limestone  area  produces  conditions  very  different  from  the  lowland 
and  drier  Permian  tract.  The  two  areas  may  therefore  be  discussed 
separately,  although  it  may  be  observed  here  that  they  have  some 
features  of  the  vegetation  in  common. 

The  MoL-NTAis  LiMi^srnNE, — The  main  mass  of  limestone  developed 
in  the  north-west  of  this  map  ia  continued  northwards  into  Wensleydale 
and  westward  into  Eihbleedale  and  Lonsdale.  The  chief  ceoological 
features  of  the  limestone  vegetation  may  be  observed  within  the  limits 
of  this  map.  Our  conclasiona,  however,  are  baaed,  not  on  the  survey  of 
this  part  only,  but  on  what  has  also  been  found  in  neighbouring  parts. 
Upper  Wharfedalo  and  Airedale  give  the  beat  examples  of  the  limestone 
vegetation.     In  Nidderdnle  the  limestone  comes  to  the  surfaoe  only  in  a 
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S.  Gordolc  Scar :  height  nearly  300  feet.  The  long  scree  on  the  right 
with  a  thin  copiio  of  hazel  aod  hircb.  On  the  left,  vertical  Ecara  with 
debrig  B,ai  copse  vegetation  on  the  ledges;  the  dark  shrubs  ace  jev>. 
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few  localities.  The  range  of  elevation  on  Malham  Moor  (High  Mark) 
is  from  about  500  feet  (150  metree)  in  the  valleys,  to  1750  feet  (530 
metres)  on  the  moor-top;  but  in  Upper  Wharfedale,  the  upper  limit 
may  be  taken  on  the  average  at  about  1500  feet  (456  metres). 

The  valleys  are  narrow,  and  the  farm-land  extends  along  the  river 
Aa  a  narrow  tract  of  grazing  meadows  (see  Fig.  4).    A  few  fields  distant 
fjTom  the  river,  steep  scars  rise  sharply  up.    In  places  these  scars,  with 
tine  trailing  screes  at  the  base,*  are  almost  bare,  but  commonly  they  are 
covered  with  a  loose  copse,  which  shelters  a  grassy  vegetation.     Above 
tlxe  first  line  of  scars  there  are  pastures,  often  flat,  sometimes  steep  and 
i^ocky,  which  again  give  place  to  higher  soars ;  and  so  pasture  and  scar 
alternate,  until  the  plateau  is  reached.    Deep  and  rugged  gorges  have 
^>^en  cut  in  tbe  hill-sides  by  torrents.     In  summer  these  are  dry,  or 
small  streams  run  in  them ;  in  a  few  cases  the  volume  of  water  is  large 
^nd.  constant.    Like  the  scars  of  the  main  valley,  these  gorges  are  often 
^ringed  with  a  loose  copse.     The  view  from  some  favourable  hilltop 
do^^m  into  the  valley  would  take  in  the  main  features  of  the  vegetation 
C^Hg.  4) :  precipitous  white  scars  and  narrow  ravines,  white  stone  walls 
often  running  straight  for  miles,  light  green  pastures,  rich  in  the  valleys, 
\>U't  thin  in  the  pastures  and  slopes  of  tbe  uplands.     Trees  are  repre- 
sented by  scattered  woods  in  the  bottoms,  and  thin  copses  fringing  the 
BOATS.    The  contrast  between  this  vegetation  and  the  dark  green  or 
brown  heathery  slopes  of  the  Millstone  Grit  hills  can  be  seen  plainly 
Jttiles  away. 

Hill  Pastures. — Where  the  Millstone  Grit  caps  the  summits  of  the 
bigh  ridges,  cotton-grass  and  heather  prevail,  while  the  limestone  hill 
pasture  occupies  the  slopes  below  (see  Fig.  4).  On  the  extensive 
pla.teau  of  High  Mark  (Malham  Moor),  the  limestone  rises  to  the  summit 
(1 7f)5  feet).  So  permeable  is  the  limestono  that,  except  where  deposits 
^^  boulder  clay  occur,  the  moor  is  dry,  although  the  annual  rainfall 
H^proaohes  60  inches  (150  cms.).  The  few  streams  that  arise  either 
^^^k  into  underground  channels  which  come  to  light  again  often  many 
^iles  away,  or  cut  for  themselves  deep  narrow  gills.  An  example  of  the 
^^mer  case  is  the  stream  from  Malham  Tarn,  which,  as  soon  as  it  leaves 
^^  Silurian  slates,  sinks  into  the  limestone  to  reappear  nearly  3  miles 


A^y^^y-   -A.n  example  of  the  latter  is  Gordale  (Fig.  5).     The  monotony  of 

^  Avide  expanse  of  pasture  is  relieved  only  by  the  bare  white  scars  and 

^Qments  and  the  long  lines  of  limestone  walls.     The  moor  is  practi- 

^^^  treeless.     On  the  edge  of  the  scars,  a  few  straggling  mountain 

rj^^^s,  thorns,  and  yews  have  established  themselves  in  the  clefts  of  the 

^^thered  rocks.     Small  groups  of  sycamore  and  ash  indicate  some 

^^-^nd  farm,  or  a  sheltered  position  on  the  lee  side  of  some  hill.     For 


^      ^^y  years  Mr.  W.  Morrison  has  endeavoured  to  afforest  the  grounds 
>^^  ^nd  his  residence  at  Malham  Tarn  (1300  feet,  and  off  the  map  almost 
^^t  from  Middle  House  on  the  western  edge).     A  million  trees  have 
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been  planted,  and  of  these  scarcely  fifty  thoasand  snryive.  The  owner's 
experience  is  that  the  locality  is  unsnited  for  larch  and  Soots  pine,  and 
that  sycamore,  beech,  birch,  alder,  thorn,  wych  elm,  and  mountain  ash 
grow,  bnt  exceedingly  slowly. 

Craven  has  from  time  immemorial  been  famons  for  its  sheep-walks. 
Though  the  soil  above  limestone  is  somewhat  thin,  the  short,  crisp  grass 
forms  good  pasturage,  consisting  chiefly  of  sheep's  fescue  {Festuea  ovina). 
In  early  summer  the  yeUow  mountain  pansy  and  wild  thyme  are  present 
in  profusioD.  The  following  plants  occur  generally  on  the  dry  hill 
pasture  of  the  limestone : — 


Limestone  Hill 

Ranunculus  hulbo8u$,  L. 
TfUofpi  oeeitanum  (Jord.). 
Viola  lutea^  Huds. 
Polygala  vulgaris^  L. 
Arenaria  vema^  L. 
Linum  cntharticutnt  L. 
Geranium  sylvaticumy  L. 
Anthyllia  Vulneraria^  L. 
Lotus  corniculatng,  L. 
Poterium  Sanguisorha^  L. 
P.  officinale.  Hook. 
Saxi/raga  granulatay  L. 
S.  hypnoides,  L. 
Ocdium  rertim,  L. 
Scahiosa  ColundMria^  L. 
Antennaria  dioica,  R.  Br. 
Carlina  vulgaris,  L. 
Carduu«  nutans,  L. 
Cnicus  eriophoruSy  Roth. 
Primula  reris,  L. 
Oeniiana  Amarella,  L. 


Pastures. 

Thymus  Serpyllumj  Fr. 
Stae^ys  Betoniea,  Benth. 
Plantago  medta^  L. 
Sumex  Aeetoseila,  L. 
Hahenaria  oonopsss^  Benth. 
E.  albida^  B.  Br.    Bare. 
JET.  viridis,  R.  Br. 
JET.  bi/olia,  B.  Br.    Bare. 
H.  ehlordeuea,  Bidley. 
Lusula  eampestrisy  DO. 
Anthoxahthum  ordoratum,  L. 
Avena  puheseenSy  Hads. 
A.  pratewit,  L. 
Sesleria  ccsrulea^  Ard. 
Cynosurus  eristatus^  L. 
KoBleria  erisiata.  Pen. 
Briza  media,  L. 
Festuca  ovina,  L. 
Ophioglo»8um  rulgatum,  L. 
Botrychium  Lunaria^  Sw. 


In  moist  places  where  springs  arise,  or  by  the  sides  of  streams,  the 
following  may  be  found  : — 


TroUius  europxus,  L. 
Cochlearia  alpinOy  Wats. 
Parr^assia  palwtris,  li. 
Valeriana  dioiea,  L. 
Primula  farinosa,  L. 
Pedicularis  palustris,  Jj. 
Orchis  latifolia,  I.. 
0.  maoulata,  L. 


Junrus  compressusy  Jaoq.    Bare. 
Scirpus  CariciSy  Roti. 
Carex  dioiea,  L. 
C.  flava,  L. 
C.  hirta,  L. 

Glyceria  Jiuitans,  B.  Br. 
Selaginella  selaginoidM^  Gray.     Un- 
common. 


On  this  same  moor-plateau  there  are  numerous  troughs  in  which 
boulder  clay  has  lodged,  and  here  the  vegetation  assumes  more  or  less 
the  character  of  a  heath.  On  the  summit  of  High  Mark,  the  oap  of 
Millstone  Grit,  io  frequent  on  neigh bouriDg  summits,  is  absent,  and 
any  glacial  dShris  which  may  have  been  present  is  reduced  to  patches. 
The  bilberry  ( Vaccinium  Myrtillus)  and  the  heath-moss  (Polytrichum)  may 
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be  found  along  with  plants  of  the  limestone  pasture.    On  the  shonlder 

overlookiDg  Cowside  Beck,  within  a  single  square  yard  may  he  found 

Sederia  ccendea^  Fesiuea  ootna,  Viola  lutea^  Tliymus  SerpyUum^  Vaccinium 

MyriiUui^  Calluna  Erieay  Nardus  iiricta  and  Polytrichum ;  representatiyes 

of  the  limestone  hill  pasture  and  the  heath  growing  in  mixture.    This 

place  is  oyer  a  mile  distant  from  the  nearest  heather  moor,  from  which 

it  is  separated  bj  a  deep  limestone  gill.     Again,  on  the  steep  slopes 

irom  Hawkswick  Moor  into  Littondale  there  are,  below  the  Fcars  of 

limestone  and  ooTeriug  Ihe  screes,  large  tracts  of  heather  co-extensiye 

with  those  on  the  grit  cap  aboTC.    The  ling  has  been  found  here  and 

elsewhere  growing  from  clefts  in  limestone  sink-holes,  with  its  roots 

frequently  closely  pressed  sgainst  the  rock  itself.    On  the  flat  spurs  of 

Ingleboro,  a  little  west  of  the  present  area,  large  tracts  of  limestone 

pavement  bear  a  heather  yegetation,  which  includes  many  plants  of  the 

heather  moor.     In  face  of  these  facts,  it  cannot  be  overlooked  that 

Heather  may,  under  certain  conditions,  establish  itself  on  limestone,  but 

a  fuller  discussion  is  reserved  for  a  future  paper. 

Limestone  Pavements, — The  pavements  or  flat  summits  of  exposed 
limestone,  bare  of  soil  and  weathered  into  a  maze  of  narrow  and  deep 
cleftf,  form  a  striking  feature  of  the  Mountain  Limestone.     They  occur 
generally  on  the  exposed  summit  of  a  limestone  scar,  but  others,  isolated 
in  the  midst  of  hill  pasture,  are  the  remains  of  some  weathered  rocky 
ndge.     At  first  sight  apparently  barren,   except   for  an   occ€usional 
dwarfed  shrub  emerging  from  a  cleft,  the  pavements  on  closer  examina- 
tion reveal  an  interesting  flora.      The  conditions  of  plant-life  in  the 
pavement  clefts    are  very  distinct  from   the   adjoining   hill   pasture. 
There  is  shelter  from  the  rigours  of  wind  and  sun,  excessive  evaporation 
during  the  heat  of  summer  is  checked,  moibture  is  retained  by  a  soil  of 
considerable  depth  lodged  in  tho  numerous  crannies,  and  throughout 
the  year  the  shade  is  such  as  to  favour  shade-loving  plants.     Many  of 
the  plants  found  are  those  of  the  valley  woods.     In  passing  upwards 
from  the  moist  valley  woods,  the  plants  abundant  there  are  either 
absent  or  rare  in  the  open  pastures  and  the  loose  open  scar  woods,  but 
reappear  in  the  pavements  above  the  scars,  at  an  altitude  seldom  lower 
than  1000  feet  (300  metres).     The  commonest  plants  are  wood  sorrel, 
wood  garlic,  anemone,  hart's-tongue  fern,  and  the  green  spleen  wort. 
The  following  is  a  more  complete  list :  — 

Thalictrum  ealeareum  (Jord.).  Hedera  Helix,  li. 

Anemone  nemorosa,  L.  Lactuca  MuraUt,  Fr. 

Actma  tpicata,  L.  Corylm  AvtUanay\j,    Dwarf. 

Vicia  Riviniana,  Reich.  Liitera  ovata,  R.  Br. 

Oeranium  Robertianum,  L.  Allium  urtinum,  L. 

Oxalii  AeetoieUa,  Ij.  Aiplenium  viride,  Hudfl. 

Rubu$  Idmue^  L.  A,  Trichomanet^  L. 

CratMguB  Oxyacantha^  L.     Dwarf.  Scolopendrium  vuJgore,  SymoDS. 

Ribe$  petrmum  (Sm.).    Rare.  Polystichum  lobatum,  Presl. 

Cirema  luteliana,  L.  Laitraa  rigida,  Presl. 

Heradeum  Sjpondylium,  L.    Dwarf. 
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T^B  Limestone  Scan. — -The  scars  are  either  walled  uEf  frutn  the  ad- 
joining hill  pasture,  ur  they  are  in  themselves  su  precipitouB  that  even 
goats  seldum  invade  them.  An  opptirtunity  is  therefore  given  for  the 
development  of  a  natural  vegetation,  quite  distinct  frum  that  of  the 
grazing  grounds.  The  precipituus  soar-i'aoe,  however,  ofiers  conditions 
very  different  from  the  scree  uf  weathered  debrit  at  its  base.  At 
Malham,  Gordale  (Fig,  5),  and  Kilnsey,  the  scar-faces  are  almost 
vertical  for  nearly  300  feet,  yet  the  numerous  joints  and  crevices  of  the 
weathered  limestone  shelter  a  varied  flora,  consisting  chiefly  of  compact 
dwarf  plants,  with  at  the  most  a  few  stunted  trees.  The  screes  are 
more  favourable  to  vegetation,  and  where,  as  is  often  the  case,  the  soars 
consist  of  a.  eertes  of  broad  ledges  Uttered  with  d£bri»,  the  vegetation 
assnmes  the  form  of  a  shrubby  tbioket,  with  hazel  and  other  ehrubs 
dominant.  The  vegetation  of  the  scar  itself  must,  therefore,  be  dis- 
tinguished from  the  scar  wood. 

Vegetation  of  lite  Scan.— In  clefts  of  the  roek  and  on  ocoasiuna] 
ledges  on  the  scar,a  scantysoil  is  formed.  Such  pUnts  as  can  establish 
themselves  are  exposed  to  the  direct  raj's  of  the  bud.  and  those  reflected 
from  the  rook.  The  amount  of  wnter  available  is  scanty.  Ir.  the  deap 
narrow  valleys  the  winds  go  up  and  down  the  trough.  The  scars  do 
not,  therefore,  receive  the  full  blast  in  front,  and  plants  in  the  orevioee, 
sheltered  by  the  inequalities  of  the  rock  face,  do  not  experience  that 
rush  of  wind  fislt  i>n  the  meadows  below,  or  the  upland  pastures  of  the 
hillti.>p.  The  trees  on  the  soars  are  few  and  stunted,  liuch  as  hazel, 
yew,  hawthorn,  and  mountain  ash.  'I'he  following  plants  are  found 
here  and  there  amongst  the  scars  : — 


rB{Jord.>. 


Draba  ntunilia,  L, 


D.i 


1,  i,. 


Erophilti  viilgarit,  DO. 
TAIutpi  oan'lanum  (Jord.). 
Hulehituia  petraia,  B.  Bi.    lAtei 
Beliantlitmum  Chani«eittm,  Hl 
Arenaria  vtnta,  1.. 
Oeraniuni  tanguineam,  1>. 
O.  Ituiidnm,  L. 
Bippoerepii  eomoM,  L. 
Spirml  Filipmdula,  L.     Bare. 
Dryai  oelopetata,  li.    LtioaL 
PolenliUa  rubent,  Vill.    Bare. 
CrcUjcgut  Oaj/aeantlin,  I,. 
ryriii  Aucuparia,  Ehrh, 


^ari/rnga  triiiaatylilei,  L. 
Sibe$  patrKum  (Sm.},     Rare. 
Sedtm  Tdtphium,  L. 
Galium  tylveitre.  Poll, 
Hieraeium  PUoteUa,  L. 
S.  aiuilieam,  Fr.    Bare. 
II.  cctium,  Fr. 
Lactttea  muralU.  Fresen. 
Corylui  Andlarta,  L. 
Taxut  haceata,  L. 
Suleria  car  alia,  Ard. 
Feituai  oiHna.  h. 
Aiplmiiim  viride,  HqiIb. 
A.  Trichomanet,  I.. 
A.  flula-muran'o,  L 
Cyttoplrrii  fragilit,  Oemh. 
Phegoplerit  ealairea.  Fee. 


Scar  WocmU. — These  are  a  characteristic  feature  of  the  limestone 
dales,  and  are  especially  well  developed  round  Kettlewell  (Fig,  6;  and 
.\rnolifFe.  The  lower  scars  are  more  favourable  than  the  upper,  but 
occasional  examples  occur  on  the  higher  scars  and  even  on  a  limestone 
pavement  on.  the  plateau.      The  hazel  is  the  dominant  element  most 


Fia,  G,     Limestone  soar^  aud  scar-^ood  at  KattleweU. 


Pio.  7.     The  Wharffl  uL  Grasaiugtoii  Bridge.     Grass  Wood^iu  the  background. 
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oo'znmonly  found ;  but  the  ash  occurs  frequently,  and  sometimes  close 

ezM.oiigh  to  reduce  the  hazel  to  a  sub-dominant  form.    The  scar  wood  is  the 

Iftji^hest  zone  of  tree  vegetation  in  the  limestone  area,  and  takes  here  the 

j>X;Bce  of  the  birch  zone  of  the  Millstone  Grit.    Its  occurrence  on  the  map 

ii^,      indicated  by  the  letter  '*  A  "  over  the  wood  colour.     The  number  of 

ill  trees  present  determines  whether  the  hazel  is  to  be  a  dominant  or  a 

l>-dominant  form.    As  a  rule  the  ash  occurs  but  sparingly,  because, 

ing  almost  the  only  timber  tree  in  the  limestone  dales,  it  is  generally 

moved.     In  this  district  few  of  the  woods  receive  any  attention,  and 

l^'fctle  is  done  to  check  disforesting.     Almost  all  the  scar  woods  are 

i^Xi^erefore  to  be  regarded  as  shrubby  thickets,  under  which  the  ground 

^^^"^getation  is  only  slightly  shaded,  but  fairly  well  sheltered.     Hazel, 

^>^li,  mountain  ash,  hawthorn,  and  holly  are  the  chief  plants  of  the 

^•liicket.    Sycamore  occurs,  but  is  not  abundant.    The  ground  vegetation 

^^^  rich  and  varied.     It  is  in  this  association  that  the  almost  extinct 

X-«ady's  Slipper  orchid  occurs.    The  following  plants  are  representative : — 


^^^orylus  Avellana,  L.     Dominant. 

^Ta acinus  excelsior,  L. 

•^ocr  Pteudo-plantanuif,  L.    Not  abandant. 

'*^'unui  ipinosa,  Jj. 

^  •f^adw,  L. 

^tf^jiB  Aucnparia,  Ehrb. 

^fztjcgus  OxyacanVMj  L. 

"'*^-*?  Aqui/oliumj  L. 

"*<*.jiinM«  cathartieus,  L. 

GitorND 
-^Jialictrum  coUinum^  Wallr. 

<piilegia  vtdgarU,  L. 

cUbq  spieataj  L. 
^^rdamine  impatieM,  L.     Local. 
dianthemum  ChamascistuSy  Mill. 
^iola  odoratay  L. 
^.  hirta,  L. 
^-  Riviniana,  Beicb. 
Hypericum  hirsutum,  L. 
J^.  mofUanum,  L.     Local. 
Geranium  ianguineumy  I  a. 
^.  tylvcUicumy  L. 

O.  Rdbertianumj  L. 
^n'rasa  Ulmaria,  L. 

^-  Filipendula,  L. 

^(utifraga  umbrosa,  L.     Rare. 

^<  hypnoides,  L. 

Sanicula  europma,  L. 

(^ium  boreale,  L.     Rare. 

^.  Oruciaia,  Scop. 

^tpenda  odorata,  L. 

Cnieus  heterophyUus,  Willd. 

Centaurea  Scabioia,  L. 

Laetuea  muralia,  Fresen. 

Primula  aeaulis,  L. 
No.  n. — AUGL-ST,  1903.1 


Trkks  and  Shrubs. 

Roia,  spp. 

Ruinu  idseuBf  L. 

R,  fruiicotui  (agg.). 

R.  aaxaiilis,  L. 

CornuB  sanguinea,  L.     Local. 

Sarnbueus  nigraj  L. 

Viburnum  Lantana,  L. 

Ligusirum  vtUgare,  L. 


Vegetation. 
j        Primula  acaulis  X  verit. 

Polemonium  coeruleum^  L. 

Laihr»a  Squamaria,  L. 

Origanum  valgare,  L. 

Teucrium  Scorodonia,  L. 

Ajuga  reptanSy  L. 

Mercurialii  perennis,  L. 

Listera  ovata^  B.  Br. 
I       Epipactis  latifolia^  All. 

Orchii  mascula,  L. 

Ophrys  apifera^  Huds. 

Hahenaria  chloroleueay  Ridley. 
'        Cypripedium  CkUceolui,  L.    Very  rare. 
I       Polygonatum  officinale^  All. 

ConvaUaria  maJaliB^  L. 

Allium  Scorodopratumy  L. 

Scilla  feitaliSy  Salisb. 

Paris  quadrifcliay  L. 

Luzuia  vernalist  DC. 

Carex  paUetcent^  L. 

Sesleria  camZda,  Ard. 

Melica  nutans^  L. 

M.  unifiora^  Betz. 

Atena  prcUensiSy  L. 

Polystichum  lobatum,  Presl. 

N 
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Woodland  of  the  Limestonbs. 

The  limeetone  soar  wood  has  already  introduced  some  of  the  featnres 
of  these  woods.  The  weeds  of  the  Moantain  Limestone  and  the  Permian 
are  so  distinct  that  they  cannot  be  included  in  either  of  the  forms  of 
oak  wood  already  described  on  the  non-limestone  area.  The  oak  is  not 
abundant  enongh  to  merit  recognition  as  the  dominant  element  Pine 
woods  are  also  by  no  means  abundant  on  the  limestone.  The  charac- 
teristic trees  are  ash  and  beech,  the  former  on  the  Monntain  and 
Permian  limestones,  the  latter  on  the  Permian  only. 

The  ash  occnrs  in  the  lowland  oak  woods,  bnt  its  increase  on  the 
limestone  is  very  marked.  An  opportunity  for  testing  this  opinion 
occurred  in  an  excursion  (May  18,  1901)  in  Upper  Airedale :  the  trees 
were  in  foliage  except  the  ash,  which  in  its  leafless  condition  was 
distinguishable  from  a  long  distance,  and  its  abundance  was  conyinoing. 
The  Eev.  Mr.  Shuflfrey,  of  Amcliffe  (1891),  states  that  in  Littondale, 
a  limestone  valley  about  8  miles  long,  there  are  only  seven  or  eight 
oaks.  The  ash  is  equally  characteristic  of  the  Permian  tract,  and  on 
passing  to  it  from  neighbouring  formations  we  have  repeatedly  observed 
a  distinct  increase  in  the  proportion  of  ash  trees  in  the  hedgerows.  It 
is  also  a  conspicuous  element  of  the  Permian  woods.  The  ash  is 
generally  recognized  in  forestry  as  a  tree  suited  to  limestone  soils,  and 
in  Yorkshire  this  is  amply  confirmed.  We  have  been  told  by  the 
forester  on  the  Duke  of  Devonshire's  Bolton  Abbey  estate,  that  the  aah 
of  Grass  Woods  on  the  limestone  is  much  superior  to  that  in  the  sand- 
stone woods. 

The  hazel  is  the  forerunner  and  associate  of  the  ash  on  the  limestone. 
It  is  by  no  means  uncommon  on  the  sandstone  areas,  but  its  pre- 
ponderance on  the  limestone  soils  makes  it  an  important  element.  The 
dry  nature  of  these  soils  is  favourable  to  hazel  and  unfavourable  to 
birch.  The  hazel  copse  is  recognized  in  plant  geography  as  a  stage  in 
the  formation  of  forest,  and  as  a  rejuvenator  of  wood  clearings.  This 
is  evidently  the  case  in  the  scar  woods  already  described.  The  hazel 
copse  is  in  some  cases  the  transition  stage  between  the  treeless  soar 
dSbri8  and  the  forest  condition;  in  other  cases  it  is  the  evidence  of 
disforestation  of  the  ash.  On  the  Permian  tract  the  prevalence  of  hazel 
in  many  of  the  uncultivated  places  and  disused  quarries  is  similarly 
explained. 

The  folio wiog  types  of  wood  on  the  limestone  have  been  observed  : — 

(1)  The  scar  woods  of  the  mountain  limestone; 

(2)  The  lowland  woods ; 

(3)  The  hazel  copse  of  the  Permian  tract. 

Lowland  Woods. — These  occur  on  the  Permian  tract  and  in  the 
bottoms  of  the  Mountain  Limestone  dales.  In  Grass  Woods  near 
Grassington  (Fig.  7)  the  transition  from  a  scar  wood  to  the  lowland 
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limestone  wood  is  to  be  fotiod.     Bastow  or  High  Orass  Wood  oconpies 
the  lower  series  of  limestone  soars,  and  is  considered  to  be  a  scar  wood 
altered  by  planting.     Another    dxtenstye  scar  wood   occnrs  on   the 
opposite  bank  of  the  Wharfe,  and  it  presents  all  the  characters  of  the 
nar  wood  of  Upper  Wharfedale  and  Littondale.    No  scar  woods  occur 
lower  down  the  Wharfe.    The  lower  part  of  Grass  Wood  descends  to  the 
alluvial  river  terraces,  which  are  here  broad  and  mostly  nnder  cultiva- 
tion.    Beech,    oak,   sycamore,  and  other  deciduous  trees  have   been 
planted  with  a  considerable  admixture  of  Scots  pine,  larch,  and  other 
conifers.   The  character  of  the  wood  is  altered,  and  the  ground  vegetation 
indades  many  plants  which  prefer  more  moisture  and  shade  than  is 
iTiilable  in  the  upper  scar  wood.     Amongst  the  associates,  however, 
there  are  plants  of  the  limestone,  which  become  less  frequent  in  the  woods 
OD  the  sandstone  rocks.     The  latter  occur  on  the  Wharfe  from  Bumsall 
downwards,  and  have  the  characters  already  referred  tq  in  Bolton  Woods. 
The  rich  soils  of  the  Permian,  in  conjunction  with  the  favourable 
olimatic  conditions  of  a  lowland  district  with  a  low  rainfall,  are  suited 
to  the  growth  of  almost  all  trees.     The  woods  are  therefore  varied  in 
ooDBtitution,  and  no  greater  variety  of  native   and   introduced   trees 
ooonrs  in  the  present  district  than  is  found  in  the  Permian  woodland. 
ThuB,  in  Stud  ley  Park,  on  the  western  edge  of  the  Permian  near  Bipon, 
one  may  find  good  examples  of  almost  all  the  woodland  trees  grown  in 
Britain. 

The  prevalence  of  ash  has  already  been  emphasized,  and  although  it 
forms  no  extensive  woods,  it  is  a  conspicuous  element  in  all.     The 
beech  is  undoubtedly  very  abundant,  and  wherever  a  careful  examina- 
tion of  the  constitution  of  the  Permian  woods  was  made  it  was  always 
one  of  the  most  common  trees.     The  oak  is  not  uncommon,  but  it  is 
scattered  amongst  the  other  trees,  and  is  rarely  the  dominant  element 
it  was  in  the  lowland  Coal  Measure  woods.     With  such  a  range  of 
prsralent  trees,  the  conditions  offered  to  the  ground  vegetation  vary 
horn  the  deep  shade  of  a  beech  wood  to  the  open  canopy  of  oak  and 
ash.    A  complete  list  would  include  most,  but  not  all,  of  the  species 
given  for  the  lowland  oak  wood  (see  Part  I.).    The  following  plants  are 
oharacteristic  of  the  Permian   woods;    others   (placed   in   the  second 
oolnmn)  are  more  abundant  there  than  in  the  lowland  oak  wood.     On 
eomparing  the  li(»t  with  that  of  the  scar  wood  of  the  Mountain  Lime- 
stone, it  will  be  seen  that  a  certain  proportion  occur  on  both  limestone 
formations,  though  rarer  in  the  intervening  sandstone  woods. 

Lowland  Mixed  Woods. 


l%aUetrufn  flavum^  L.    Near  water. 
AqmUqia  vulgaris,  L. 
AeUea  wjpieaicL,  L. 
FMiMr(a,L. 


F.  Silveriris,  Reiob. 
Hypericum  hirsnium,  Jj. 
Euonymui  europsBuSf  L. 
€hrnu$  aan^iiifiaa,  L. 

N 
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I^WLAND  Mixed  Woods. 

Inula  Conyza,  DC.  NeoUia  NtduB^vU,  Bidh. 

Atropa  Bellctdcnna^  L.  LuUra  ovatcL,  B.  Br. 

Daphne  Laureola,  L.  EpipactU  laUfoUa^  All. 

Narcissus  Pteudo'naroissuSj  L.  Habenaria  oUoroIenco,  Bid. 

Polygonatum  multiflorum^  All.  ConvaXUuria  majalU,  Weber 

Carex  digitata,  L.  Arum  maetdatumy  L. 

CalamogrostU  epigeios.  Both.  Carex  syZooiioa,  Huds. 

Scolopendrium  vulgare,  Symons.  Festuca  tylwUiea,  Vill. 

Ranunculus  auricomus^  L.  Hordeum  sylvaticum,  Huds. 
Atloxa  Moschatellina^  L. 

The  prevalence  of  the  beech  on  the  Permian  suggests  that  it  may 
be  native  there.  This  is  the  opinion  of  Mr.  Lees  (1888),  who  oonsiders 
it  as  a  denizen  on  the  other  formations  in  West  Yorkshire.  Mr.  Baker 
(1885)  says,  ''The  beech  is  less  likely  to  be  indigenous  with  us  than 
the  sycamore ; "  he  regards  it  as  a  denizen  in  North  Yorkshire.  Mr. 
Robinson  (1902)  gives  it  as  native  in  the  East  Biding :  "  the  tree  of  the 
Wolds,  and,  although  much  planted  now,  is  most  likely  aboriginal,  as 
on  the  chalk  further  south."  He  also  gives  old  place-names  in  confir- 
mation. It  seems,  therefore,  possible  that  in  or  near  the  eastern  part 
of  this  district,  the  beech  is  indigenoua  The  subject  is  worthy  of  a 
fuller  examination  than  we  can  give  it  here.  Dr.  Hook  (1892),  in  a 
series  of  papers  dealing  with  the  associate-plants  of  beech  forest,  points 
out  that  these  are  difficult  to  distinguish  from  those  of  (1)  the  oak, 
and  (2)  the  alder  associations.  This  we  have  also  experienced  in 
Yorkshire.  In  order  to  determine  the  true  associates  of  the  beech, 
Hock  examines  the  distribution  of  sixty-eight  plants  found  in  beech 
woods  of  Northern  Germany,  in  comparison  witli  that  of  the  beech 
itself.  He  distinguishes  twenty-one  species  which  are  closely  co- 
extensive with  the  distribution  of  indigenous  beeoh  in  Europe,  from 
forty-seven  species  which  have  a  wider  distribution,  and  probably 
belong  to  the  associations  of  the  oak  or  alder.  We  have  compared 
Hock's  lists  with  the  Floras  of  the  West  and  East  Hidings,  and  find 
that  of  the  twenty-one  close  associates  of  the  European  beeoh  forest, 
only  ten  are  admitted  as  natives  of  the  West  Elding,  while  only  eight 
are  natives  of  the  East  Riding.  Whether  this  method  is  the  best  one 
for  determining  the  range  of  native  beech  requires  confirmation ;  but 
if  it  is  reliable,  then  it  does  not  support  the  claim  that  beech  is  native 
in  Yorkshire.  The  beech  is,  nevertheless,  a  common  tree  in  the  low- 
land woods,  and  grows  well.  It  is  also  frequently  found  in  the  valleys, 
where  it  has  been  planted.  In  the  valley  of  the  Burn  on  Lord  Mas- 
ham's  estate  beeoh  is  successfully  grown  in  close  plantations  with  Soots 
pine  and  larch,  up  to  an  altitude  of  850  feet.  The  highest  altitudes  for 
beech  in  this  district  are :  1000  feet  (304  metres)  between  the  Wash- 
burn and  the  Nidd,  where  it  is  planted  with  other  trees  in  shelter-belts; 
and  about  1300  feet  (400  metres)  at  Malham  Tarn  House.    On  Bainstang, 
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in  Upper  Nidderdale,  there  is  a  small  olnmp  planted  by  the  roadside 

in  an  exposed  position  about  1350  feet;  when  or  why  these  beeches 

have  been  planted  we  could  not  aecertain,  but  at  present  they  are  about 

20  feet  high,  and  have  remained  about  this  height  for  thirty  years 

at  least. 

TAe  Hazel  Copse  of  the  Permian. — The  Permian  soils  are  good  farm- 
land, and  few  unoultiyated  places  large  enough  to  show  on  the  map 
aie  to  be  found.    Hook  Moor,  near  Alerford,  is  almost  the  only  moor- 
like  locality  on  the  Permian.     The  vegetation  found  on  it  (see  Part  I.) 
18  that  of  a  grassy  common,  but  the  presence  of  indigenous  shrubs 
indicates  the  rudiments  of  a  copse  vegetation.     Uncultivated  places  of 
imall  extent  are  to  be  found  along  steep  banks  and   in   numerous 
disnsed  quarries  from  which  limestone  was  at  one   time   extensively 
quanied.     Wherever  grazing  is  restricted,  these  waste  places  tend  to 
lieoome  open  thickets  of  hazel,  hawthorn,  bramble,  and  rose.     In  the 
conditions  thus  formed,  there  is  a  varied  vegetation,  which  includes  the 
fdlowiug,  as  well  as  plants  of  the  Permian  pasture. 

Corylui  Arellana,  L.    Dominant.  Scahiosa  Columlxiria,  L. 

Ranurtculu*  AurieomuSy  L.  S.  arvensii^  L. 

BeUehorus  viridity  L.     Local.  Carduus  nutans^  L. 

Arabis  hirsuta.  Scop.  C.  Crispin,  L. 

Reteda  liUea,  L.  Centaurea  scabiosu,  L. 

R.  Luteola,  L.  Hieractum  Pilo»ella,  L. 

Uilianthemum  Cham«ci$tuSy  Mill.  Ligwdrum  vulgare,  L. 

Viola  odorata,  L.  Blaclcstonia  per/oliata,  Huds. 

V.  hirta,  L.  Cynoglossum  officinale,  L.     Hare. 

CeraHium  arvenae,  Ij.  Lithospermum  officximle,  L.     Local. 

Syperieum  monianum,  Jj.  Echium  vnlgare,  L. 

Geranium  ianguineum,  L.  Airopa  Belladimna,  L. 

a.  eolumbinum,  L.  Verbascum  Tfiapsw,  L. 

Euonymus  europsdus,  L.  Origanum  vulgarey  L. 

Rhamnu$  catharticut,  L.  Calamintha  officinali$y  Moenrli. 

Ouonit  ^pinosa,  L.  Listera  ovata.     R.  Br. 

AfUhyUU  VulnerariOy  L.  Orchis  pyramidalis,  L. 

Astragalus  glycyphyllos,  L.  Ophrys  apifera,  Huds. 

Utibtu  emsiuSy  L.  O.  mutciferay  Huds. 

Rosa  ipinosissimOf  T^.  Carex  sylvatioa,  Hads. 

B.  mollUy  8m.  C  flaeoa,  Schreb 

Craimgus  Ojyacanthay  L.  Bromus  ramosus,  Huds. 

Sazifraga  tTtdadyltteSy  L.  B.  erectu9y  Huds. 

Galium  Mctlugo,  L.  Brachypodium  pinnatum,  Beauv. 

Asperula  eynanehieay  L.  Asplenium  Ruta-muraria,  L. 

The  Permian  Hedgeroto, — The  hedges  of  the  numerous  old  lanes  on 
the  Permian  tract  merit  a  passing  glance,  because  they  are  a  charac- 
teristio  feature,  and  frequently  enable  one  to  determine  with  considerable 
•oouraoy  the  limits  of  that  formation.  In  the  upland  districts  of 
Yorkshire,  there  are  few  hedges  and  many  stone  walls  (dark  on  the 
Millatone  Grit,  white  on  the  Mountain  Limestone),  and  behind  these 
a  limited  number  of  plants  are  sheltered.     The  hedges  of  the  lowland 
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Goal  Measures  oonsist  chiefly  of  hawthorn,  and  are  not  rich  in  asso- 
ciates.  The  following  are  constituents  of  the  hedges  on  the  Permian : — 


Sambucui  nigrOt  L. 
Lonieera  Peridymanumj  L. 
FraxinuM  exeeUior,  L. 
Liguslrum  vufgare,  L. 
Convdtvului  Mptum,  Janger. 


OorpUu  Avtikma,  L. 
Tamu9  eommmmiSf  L. 


GematU  Vitalba,  L.    Rare. 

Berherii  vutgaris^  L. 

EuonymuB  europmuBt  L. 

RJiamntu  oathariietu,  L. 

Acer  campettre,  L. 

Rubus^  8pp.  Soianum  Duleamara,  L. 

Rota,  spp.  Daphne  Laureoia^  L. 

Frunu$  tptnoto,  L.  Vlmu$  montama,  Stokes. 

Oratmgut  Oxyaeantha^  L.  U.  suberota^  Ebrh. 

Bryonia  dioiea,  Jacq.  Humului  lujndui,  L. 

Comu$  ianguinea,  L. 

Vibumum  Opulu$^  L. 

V.  Lantana,  L. 

The  hedgerow  vegetation  is  a  composite  one.  Trees,  shrubs,  and 
climbing  plants  from  the  woods  and  copses  make  up  the  hedge  itself. 
The  undergrowth  consists  of  plants  from  the  woods  and  copses,  weeds 
from  the  farmland  fields  and  meadows,  and  ruderal  or  wayside  plants. 
The  elements  of  a  hedge  thus  represent  the  common  associations  of  a 
locality,  and  by  observing  them  one  may  obtain  information  useful  in 
a  botanical  survey. 

C.   The  Farmland  or  Area  of  Cultivation. 

The  Board  of  Agriculture  returns,  already  given  in  Part  I.,  indicate 
the  crops  of  the  farmland.  The  rich  warm  soils  of  the  Permian  tract 
are  amongst  the  best  in  the  West  Hiding,  and  here  the  greatest  pro- 
portion of  arable  land  occurs.  The  soils  on  the  Trias  are  so  variable, 
from  the  presence  of  glacial  or  alluvial  dSbrtM,  that  one  finds  fields 
capable  of  carrying  good  crops  quite  close  to  those  with  poor  soils. 
This  is  very  marked  along  the  river  Oase,  and  round  York  rye  is 
a  common  cereal  crop,  while  everywhere  rough  derelict  pastures  may 
be  found.  West  of  the  Permian,  the  grassland  increases  as  the  moor- 
land is  approached.  The  highest  enclosed  farmland  occurs  on  the 
tract  of  limestone  between  Grassington  and  Pateley  Bridge  at  an 
altitude  of  1400  feet,  and  at  the  head  of  Nidderdale  at  1500  feet  (466 
metres).  The  cultivation  of  wheat  in  this  district  is  carried  on  almost 
up  to  the  eastern  edge  of  the  moorland,  and  far  up  the  bottoms  of  the 
dales.  The  occurrecce  of  wheat  cultivation  so  far  up  the  eastern  moor 
edge  is  partly  due  to  the  low  annual  rainfall,  which  along  this  tract  is 
not  much  above  30  inches.  The  favourable  exposure  and  the  long 
undulating  slopes  are  also  important  f8U)tors.  The  upper  limit  of  wheat 
here  varies  from  600  to  700  feet.  A  crop  in  1901  at  High  Skelden 
(700  feet)  was  a  successful  one.  We  have  also  a  record  on  good 
authority  that  wheat  is  regularly  and  successfully  grown  at  800  feet 
at  High  Bramley  Grange,  near  Masham.  The  climatic  conditions  of 
these  eastern  slopes  seem  suited  for  wheat,  and,  with  a  more  favourable 
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market,  it  oould  be  grown  on  the  better  soils  even  higher  than  we 
have  indicated  on  the  map.    In  the  dales,  wheat  is  at  present  rarely 
grown.     The  records  in  Airedale  ronnd  Skip  ton  were  kindly  placed 
^  oar  disposal  by  Mr.  B.  B.  Cragg,  who  obtained  them  from  old  and 
trostworthy  doooments.     Thus  we  have  been  able  to  give  the  wheat- 
limits  in  this  neighbonrhood  with  considerable  aoonracy.  In  Wharfedale 
the  highest  reoent  reoord  obtained  by  ns  was  at  Ukley,  bnt  from 
iBiiable  information  the  wheat  zone  has  been  carried  np  to  Bomsall, 
irhere  it  was  grown  about  forty  years  ago.     Mr.  Cragg  also  obtained 
records  of  wheat  onltivation  on  the  allnvial  lands  by  the  Wharfe  near 
Ghxtssingtoo.    In  Nidderdale  it  seems  improbable  that  wheat  was  ever 
o^iltivated  farther  np  than  Pateley  Bridge;  the  limits  shown  on  the 
are  based  on  oar  own  reoent  observations. 

The  Permian  PMiures, — In  early  summer  the  vivid  bright  green  of 

le  pastures,  and  the  reddish  soil  of  the  ploughed  fields  of  the  Permian, 

distinct  from  the  darker  pastures  and  soils  of  the  Coal  Measures. 

On  the  Permian  pastures  the  grasses  are  short,  and  form  a  compact 

v^nrd,  which  includes  many  plants  besides  grasses,  the  soil  is  easily 

"^vanned  by  solar  radiation,  and  spring  growth  begins  early.     The  Coal 

Measure  soils,  on  the  other  hand,  are  retentive  of  water,  remaining  oool 

t^  moist,  and  growth  begins  later ;  the  grasses  are  more  tufted  (e.g, 

Agrostis  and  Cocksfoot),  and  retain  their  dead  leaves  till  early  summer. 

^e  vegetation  of  an  old  Permian  pasture  contains  many  plants  which 

&^w  best  in  dry  well-drained  places,  and  are  either  absent  or  rare  on 

Ae  adjoining  formations.     The  pasture  consists  of  plants  able  to  with- 

ttand  moderate   grazing.     In  the  absence  of  grazing,   other   plants 

appear,  and  the  vegetation  becomes  that  of  a  grassy  common,  like  Hook 

Moor  (Part  I.),  or  that  of  the  hazel  copse. 

The  following  are  found  chiefly  on  Permian  pastures  : — 

Itanuneulut  htdbosiM,  L.  Plantago  mediae  L. 

Fciygala  vulgarU,  L.  Orchis  utttdataj  L. 


AMyllii  Vulneraria^  L. 
AttragaluB  danicui^  Betz. 
SpirsM  Filipendula^  L. 


O.  Morio,  L. 

Habenaria  eonoptea,  Benth. 

JET.  viridii,  B.    Br. 


PotentiUa  vema,  L.  Allium  Scorodoprasum,  L. 

Poterium  Sanguiiorbci^  L.  i  A.  o2erao6«m,  L. 

P.  qfieUiaie,  Hook.  \  Colchieum  autumndUt  L. 

Saxifraga  gronuZoto,  L.  Carex  vema^  Cbaix. 

PimpineUa  Saxifraga,  L.  Anihoxanlhvm  odorcUum,  L. 

SoahioM  Coiumbaria,  L.  Aira  caryophyllea,  L. 

SmKio  eruci/aliuM,  L.  Tri$eium  pratense.  Pen. 

Carduui  critptUy  L.  Avena  pubeteeM,  HacU. 

OntcHf  eriophorui.  Roth.  Cynosurus  criUatus,  L. 

Campatiida  glomeratay  L.  Koeleria  criitatay  Ten. 

Primula  verif,  L.  Briza  media,  L. 

ErythrsBa  CSentounum,  PerB.  Fe$tuca  elatior,  L. 

Gentiana  AmareUa,  L.  Bromus  erectus^  Hads. 

RhifMnthuB  Crista-galli,  L.  Hordeum  aecalinum,  Schreb. 

Thymus  S^rpyVumy  Fr.  Foa  pratentis.  L. 
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TTnoultivated  Lands. — Here  and  there  amidst  onltiyation,  patches 
of  land  are  met  with  whioh  have  never  been  cnltivated.  The  heaths 
or  oommons  of  the  Millstone  Grit  and  the  Coal  Measures  have  already 
been  referred  to  in  Part  I.  Examples  also  occur  in  this  district.  The 
uncultivated  lands  of  the  Permian  are  examples  either  of  the  hazel 
copse,  the  grassy  pasture,  or  the  Permian  common. 

Aquatic  and  Marsh  Vegetation. — The  chief  features  of  this  in  its 
upland  and  lowland  aspects  were  given  in  Part  I.  In  this  district, 
however,  there  is  a  much  better  development  of  the  lowland  type.  The 
rivers,  after  traversing  the  Permian  limestoDe  through  wooded  gorges, 
such  as  those  at  Enaresboro'  and  Boston  Spa,  pass  on  to  a  flat  plain, 
through  which  they  flow  slowly  and  with  many  windings.  Owing  to 
drainage  and  cultivation,  the  aquatic  and  marsh  vegetation  is  now 
almost  restricted  to  small  areas.  Askham  Bog,  near  York  (not  included 
in  the  present  district),  probably  represents  what  was  formerly  a 
common  feature  in  the  Plain  of  York.  It  has  been  briefly  described 
thus:  ''Pools  bordered  by  flags,  sedges,  bulrushes,  and  marsh  ferns, 
jungles  of  Osmunda,  with  birch,  willow,  and  blackthorn.  .  .  .  The  Bog 
is  a  tangled  mass  of  flags  and  sweet  gale,  and  various  low-growing 
trees"  (Rev.  W.  C.  Hey,  Trans.  Y.N.U.,  19q0).  Within  the  limits  of 
our  map,  the  Ure  from  Ripon,  and  the  Ouse  Vith  its  tributaries,  famish 
good  examples  of  aquatic  vegetation.  Still  reaches  of  water  offer 
suitable  conditions  for  floating  and  submerged  aquatics,  and  the  reed- 
swamp  of  tall  grasses  and  bulrushes,  while  willow  thickets  shelter 
many  plants  of  the  marsh.  Representative  lists  have  already  been 
given  in  Part  I.,  but  in  this  district  the  species  named  are  more 
abundant,  and  the  number  could  be  considerably  increased.  Amongst 
others  which  might  be  added  are — the  white  and  yellow  water-lilies, 
and  several  species  of  Potamogeton ;  and  of  the  marsh  plants  the  greater 
spearwort  (Banunculus  Lingua),  marsh  buckthorn  (Ehamnua  Frangula), 
marsh  rue  (Thalicirum  flavum),  and  water-dock  {Euniex  Bydrolapathum), 
Further  consideration  of  the  aquatic  and  marsh  vegetation  is  deferred, 
in  view  of  its  extensive  occurrence  in  parts  not  included  in  our 
maps. 

The  geographical  distribution  of  the  vegetation  in  Yorkshire  has 
now  been  described  in  two  districts,  includiDg  about  a  fourth  of  the 
county.  These  districts  furnish  a  general  view  of  the  vegetation  of 
the  Pennine  range  and  its  eastern  slopes.  In  each  direction  beyond 
our  maps,  the  vegetation  undergoes  other  changes  in  its  distribution. 
It  is,  therefore,  convenient  to  summarize  the  chief  facts  presented  in 
Parts  I.  and  II. 

I.  Farmland. 

A.  With  Wheat  (Cultivation  :  upper  limits,  600  to  700  feet  (182 

to  213  metres),  except  in  the  dales. 

B.  Without  Wheat  Cultivation  :  upper  limits,  1000  to  1100  feet 
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(304  to  333  metres),  with  occaBioDal  extension  up  to  1500 
feet  (456  metres). 
II.    Woodland. 

A.  Deoidnons  Woods : — 

1 .  Lowland  Oak  Wood  and  Mixed  Deciduous  Woods :  upper 

limits,  500  to  600  feet  (152  to  182  metres) ;  occasional 
mixed  woods  (planted),  up  to  1000  feet  (304  metres). 

2.  Upland  Oak  Wood :  upper  limits,  800  to  1000  feet  (243 

to  304  metres);  isolated   oak,  up  to  1100  feet  (333 
metres). 

3.  Birch  Wood  of  Clough  and  Gill :  upper  Umits,  1250  feet 

(380  metres);  isolated  trees,  up  to   1550   feet  (470 
metres). 

4.  Scar  Woods  :  upper  limits,  1000  to  1200  feet  (304  to  364 

metres). 
B.  Pine  Woods :  upper  limits,  1250  to  1400  feet  (380  to  424 
metres), 
lir.    Moorland. 

A.  Natural  Pasture  (Limestone):  upper  limits,    1500  to   1746 

feet  (456  to  530  metres). 

B.  Heaths : — 

1.  Grass  Heath  :  upper  limits,  1000  to  1500  feet  (304  to  456 

metres). 

2.  Heather  Moor:  upper  limits,  1250  to  1660  feet  (380  to 

603  metres). 

C.  Cotton-grass  Moor :  lower  limit,  about  1250  feet  (380  metres), 

upper  limits,  1500  to  2000  feet  (456  to  606  metres). 

D.  Summits  : — 

1.  Vadoinium :  upper  limits,  1500  to  1900  feet  (456  to  576 

metres). 

2.  Alpine   pasture:  lower  limit,   2000   feet   (606  metres), 

upper  limit,  2300  ftet  (700  metres). 
.  ^  J^^®  following  natural  zones  of  altitudinal  rarge  of  vegetation  are 

^^•ated  from  the  above  : — 
..     C 1)  Zone  of  Wheat  Cultivation   and   Lowland  Oak  Wood  :  upper 
^^t,  500  to  700  feet. 

tj^^C2)  Upland  Oak  Wood   and  greater  part  of  Cultivation   without 
^*^^at :  upper  limit,  900  to  1000  feet. 

C3)  Birch  Wood  and  Pine  Wood:  upper  limit,  1250  feet,  which  is 
^^  the  lower  limit  of  the  ootton-grass  moss. 

(4)  Heather  Moor,  Grass  Heath,  and   Limestone  Pasture :    ui>per 
^^ir^  1500  to  1600  feet. 

(5)  Cotton-grass  moss  and  Yaccinium  Summit :  upper  limit,  1800  to 
^^  feet. 

(6)  Alpine  Pasture,  from  2000  to  2300  feet. 
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In  conclusion,  we  hope  that  the  contribution  contained  in  these  two 
papers  may  have  advanced  knowledge  in  regard  to  the  plant-geography 
of  Yorkshire,  and  may  have  suggested  methods  of  observation  applicable 
elsewhere.  Defects  and  oversights  must  exist,  but  we  have  tried  to 
reduce  them  to  a  minimum,  and  trust  that  they  do  not  affect  the  main 
features  of  the  survey. 
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THROUGH  THE  BARREN  GROUND  OF  NORTH-EASTERN 
CANADA  TO  THE  ARCTIC  COAST.  • 

By  DAVID  T.  HANBTJRY. 

Fort  Resolution,  near  the  mouth  of  the  Great  Slave  river,  may  be  taken 
as  the  starting-point  in  this  sketch  of  my  journey  through  the  Barren 

♦  See  map,  p.  236. 
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Oronnd  of  Nor tii- Eastern  t.'anada.  From  this  statiun.on  July  13,  1901, 
I  and  the  twti  companions  whom  I  h»l  engaged  set  out  in  two  light 
oanoes,  with  a  small  acieutiflc  equipment  and  with  ouly  such  supplies  as 
were  strictly  DecesBnry  for  tbe  earlier  part  of  the  journey.  For  the 
<!K]jedition  to  the  arctic  ooa^t  I  hiid  arranged  ihat  ample  stores  should 
l>e  waiting  in  winter  on  board  u  whaling  schooner,  the  Franein  Align, 
i^mewhere  near  the  month  of  Cbesterfield  inlet,  probably  at  Marble 
island. 

The  first  eveuing  we  camped  un  Stony  island.  In  crossing  the  lake 
"s  passed  a  long  group  of  small  islands,  which  I  had  not  seen  on  any 
'nap.  On  the  north  Hhore.  as  we  paddled  along,  we  found  traces  of  the 
iioia  bulible  which  had  risen  and  burst  a  few  yi^rs  before.     On  July  20 


VBreaoheil  the  eastern  end  nf  the  lake.  Then  we  made  the  nine  portages, 
one  of  them  '2^  miles  long,  and  on  the  23rd  reached  Artillery  lake, 
'hose  lovely  blue  waters  ripplod  in  bright  sunshine,  while  on  either 
Jwud  the  so-called  Barren  Ground  stretched  green  and  gay  with  number- 
less wild  flowers.  Ascending  the  stream  which  flows  into  the  lake,  we 
readied  the  watershed  on  the'JTtb,  and  in  the  evening  camped  on  Camp- 
bell lake,  on  theheadwatersof  theArk-i-linik.  The  divide  is  only  a  !ow 
moss  swale,  about  :100  yards  across,  where  one  could  just  observe  the 
water  trickling  here  to  the  west,  there  to  the  east.  Next  day  we  reached 
the  irregularly  shaped  lake  which  1  have  called  Abbott  lake,  and,  on 
the  following  morning,  proceeded  down  the  western  branch  of  the  Ark- 
i'Jiuik.  A  few  miles  east  of  Abbott  lake,  I  found,  as  I  had  fonnd  in 
1899,  that  my  compass  would  not  work  ;  but  after  trying  a  few  blind 
inlets,  w©  made  nut  the  proper  course.     On  the  29th  we  saw  (he  fii-st  of 
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the  Bpmce  trees  which  diBtingmsh  the  Ark-i-linik  down  to  about  20 
miles  west  of  Ti-bi-ilik  lake,  forming  in  many  plaoes  a  belt  or  fringe 
of  woodland,  the  trees  being  sometimes  as  mnch  as  2  feet  thick  at  the 
ground. 

On  August  2  we  reached  a  portage  where  the  river  cuts  its  way 
through  felspathio  granite  (quartz  in  Eome  places,  in  others  biotite), 
whose  beds  dip  at  an  angle  of  60^  At  the  foot  of  the  portage  the 
formation  changes  to  white  sandstone,  which  continues  with  little 
interruption  to  the  mouth  of  the  main  river.  By  August  5  we  had 
passed  all  the  portages,  including  that  at  a  fall  30  feet  high,  and  com- 
menced (August  6)  the  descent  of  the  main  river. 

On  the  15th,  near  Ti-bi-elik  lake,  we  met  the  first  Eskimo,  or  Huskies, 
as  I  shall  call  them.  Descending  the  lake,  which  is  13  miles  long  and 
5  or  6  miles  broad,  we  reached  the  mouth  of  the  Dubawnt  river,  whose 
name  is  then  given  to  the  united  stream.  Accompanied  by  two  Huskies, 
we  held  on  our  way,  and  on  the  20th  reached  Udi-uk-tellig,  a  Husky 
camp,  where,  in  conversation  with  my  old  friend  Amer-or-yuak,  I 
recovered  my  knowledge  of  the  Husky  language.  We  were  detained  by 
rain  and  wind  (north-north-east  and  north-west),  usual  at  this  season, 
till  August  25,  when  we  resumed  our  journey.  The  river  connecting 
with  Baker  lake  is  wide,  deep,  and  swift,  with  steeply  sloping  banks, 
the  country,  especially  on  the  north,  being  hilly  and  rocky.  Halfway 
down  the  lake  we  were  delayed  by  bad  weather,  then  we  had  fog  ;  but, 
steering  by  compass,  we  reached  Maur-en-ek-uak,  at  the  foot  of  the 
lake,  on  September  3. 

Here  the  tide  from  Hudson  bay  rises  6  or  8  feet.  Chesterfield  inlet 
commences  about  20  miles  further  down,  at  the  end  of  the  southern 
outlet  of  Baker  lake.  This  channel,  the  la^t  portion  of  the  Dubawnt 
river,  is  deep,  and  the  water  flows  with  a  strong  current.  With  a  fair 
wind  we  descended  the  inlet  in  three  days,  and  (September  8)  camped 
on  the  mainland  coast,  south  of  Fairway  island.  Back  from  the  coast 
the  land  was  undulating,  stony,  and  rocky,  dotted  with  small  lakes  and 
moss  swamps.  Birds  (ducks,  etc.)  were  numeions,  and  one  day  I  stalked 
and  shot  a  swan  belonging  to  one  of  the  flocks  I  had  seen  overhead. 
Having  gone  southwards  looking  for  the  whaler,  we  set  out,  on  September 
17,  in  calm  weather,  and  crossed  the  channel  (about  10  miles)  to  Marble 
island,  rounded  its  south-western  point,  and  entered  the  narrow  passage 
leading  to  the  harbour,  but  no  ship  nor  any  living  creature  was  there, 
though  barrel  hoops  and  staves  were  Ijing  about,  and  there  were  many 
graves.  The  island  is  of  quartzite,  white  at  a  distance,  but  rusty  or 
yellow  close  at  hand.  The  harbour  is  good,  except  that  its  anchorage  is 
insufficient,  and  we  saw  a  track  leading  up  the  rocks  to  a  small  fresh- 
water lake. 

Ketuming  to  the  mainland,  we  resolved  to  go  back,  in  the  mean  time, 
to  Baker  lake.    Near  the  coast  we  found  indications,  chiefly  in  the  form 
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of  old  Husky  camps,  that  the  Hudson  bay  Huskies  are  1 
than  formerly,  and  my  inferences  on  Ihis  subject  ■were  confirmed  by 
Amer-or-yuak.  Proceeding  up  the  inlet,  I  mot  at  NelUynk-ynak,  on 
September  28,  Uttungerlah,  an  old  Husky  friend,  and  received  from  him 
letters  which  informed  roe  tbat  the  Francis  AVyn  was  lying  at  Depot 
island,  a  small,  low  rocky  islet  about  40  miles  north  of  the  mouth  of 
the  inlet.  He  had  oome  in  one  of  the  whale-boats,  and  in  this  craft  I 
reached  the  whaler  on  October  2.  Three  days  later  we  set  out  in  a  fully 
laden  whale-boat,  and  took  a  short  out  along  a  shallow  channel  dog  by 
the  Huskies  behind  the  peninsula  (which  mapa  do  not  show  as  & 
peninsnlaj  at  the  north-end  of  the  inlet,  thus  saving  20  milee.  On 
Ootober  12  we  reached  the  Husky  camp  at  the  fcot  of  Baker  lake,  and 
landed  through  heavy  slob  ice,  just  in  time,  for  next  day  the  river  was 
frozen  thick. 

In  the  winter  we  bad  several  hunting  expeditions,  one  being  towards 
Pelly  lake,  over  new  ground,  which  in  this  brief  sketch  I  must  leave 
un  described. 

My  next  move  (December  2S)  was  towarda  the  Franch  Allyn,  where 
I  had  to  prepare  for  the  jonmey  to  the  arctic  coast,  I  made  arrange- 
ments with  Amer  and  Uttungerlah  for  their  company  to  the  north, 
settled  on  the  route  and  other  details,  and  then  went  to  fetch  the 
supplies.  Prom  the  head  of  Chesterfield  inlet  to  the  ship  the  direct 
distance  was  about  140  miles,  which,  in  travelling,  wo  made  about  180. 
The  country  was  flat  or  undulating,  and  oontained  lakes,  but  neither 
our  going  nor  returning  need  he  described  here.  For  the  month  of 
January,  ltlO:i,  the  mean  temperature  was  — 30°'6  Fahr,,  and  the  loweet 
reading  for  the  whole  winter  was  —57°  Fahr. 

On  March  9  we  started  on  our  long  journey  from  the  foot  of  Baker 
lake  with  two  sleighu  laden  with  stores,  and  a  third  carrying  two 
canoes  "nesting"  on  a  frame,  the  three  being  drawn  by  twenty  dogs. 
All  of  us  walked,  even  the  women  and  children  who  were  to  accompany 
us  to  Pelly  lake.  We- went  by  easy  stages,  and  on  the  IBth  reached 
King'ak,  near  the  lake- head.  Here  the  minimum  temperature  was  —5]° 
Fahr.  The  whole  southern  shore  of  the  lake  is  low,  but  about  2  miles  to 
the  south,  a  ridge  parallel  with  it  runs  from  near  the  Kazan  river  to 
Eing-ak,  and  opposite  the  middle  of  this  ridge,  but  6  or  10  miles  to  the 
sonlh,  is  a  conspicuous  bill  called  No-a-shuk. 

Eing^ak  stands  on  a  bay,  into  which  flows  a  very  small  etream. 
This  is  probably  the  place  referred  to  by  Captain  Christopher,  seat  in 
176!  to  ascerlain  whether  a  north-west  passage  could  bo  found  by 
Chesterfield  inlet.  He  mentions,  as  at  the  head  of  a  large  fresh-water 
lake  (Baker  lake),  '-a  small  river  full  of  falls  and  shoals,  not  water  for 
a  boat,"  and  seems  not  to  have  seen  or  heard  of  the  Dubawnt  river. 

Travelling  slowly  past  the  shores  of  Schultz  lake  and  Aberdeen 
lake,  we  reached  Ti-bi-elik  lake  on  April  3.     Here  three  thermometers 
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gave  21 1 "'4  as  the  boiling-poiot,  the  temperature  oFthe  air  being  32°.  8o 
that  the  altitude  was  about  313  feet.  On  April  5  we  crossed  the  lake 
(6  miles),  and  next  day  set  ont  due  north,  intending  to  follow  the 
meridian  of  101°  as  uearly  as  we  could  by  dead  reckoning.  The 
country  was  flat,  without  rocka  in  siVu,  but  red  sandstone  dehria  appeared. 
In  i'  miles  we  found  only  one  lake.  Further  on  (April  7),  the  sandstone 
d&riB  gave  plaue  to  granite  bouldere  and  fragments.  The  boiling-point 
of  two  thermometers  here  was  211°,  the  air  being  at  28°,  so  that  tlie 
attttnde  was  about  515  feet. 

On  the  8lh  we  crossed  two  small  lakes  and  a  low  ridge,  apparently 
dividing  the  waters  flowing  south  from  those  flowing  north  to  Back's 
river.  The  country  was  siiil  flat,  with  low  ridges  and  sand-hillocks. 
Next  day  we  struck  and  followed  a  river  flowing  north.  It  proved  to 
be  the  Buchanan,  with  banks  usually  low  and  eloping,  but  high  in  some 
places,  with  sandy  hills  back  from  either  side.  The  ice  on  the  river  was 
7  feet  thick.  On  the  1 0th  we  camped  in  snow  huts  on  a  lake,  to  the 
west  of  which  was  a  flat-topped  gravel  hill  about  120  feet  high.  As 
we  descended  the  river,  its  bed  oF  granite  boulders  widened,  and  was 
now  from  300  to  000  yards  across.  I  could  not  determine  my  longttnde, 
and  was  puzzled  by  the  discrepancies  between  Tyrrell's  map  and  the 
latest  Admiralty  chart,  the  mouth  of  the  Buchanan  being  put  on  the 
former  ut  102°  10'  W.,  and  on  the  latter  at  103°  10'  W. 

On  April  12  we  fell  in  with  a  Back's  river  Husky,  who  took  us  to 
his  camp.  On  the  14th  we  left  the  Buchanan,  and,  going  o  miles  north' 
ea^t,  reached  the  eouth-west  shore  of  Fully  lake,  across  which  we 
travelled  6  miles  to  the  north  shore,  Here  the  boiling-point  given  bv 
two  thermometers  was  211°-5,  the  temperature  of  the  air  being  30%  so 
that  the  altitude  was  about  260  feet.  We  searched  for,  but,  owing  to  fog, 
did  not  find,  a  stream  which  we  were  told  flows  into  I'elly  lake  from 
the  north.  On  the  18th  wo  followed  an  arm  of  the  lake  running  north  ; 
then  struck  north  and  north-north-west,  where  the  land  became  rugged 
with  granitic  rocks.  On  the  1 7  th  the  maximum  temperature  had  reached 
32°  Tahr.,  and  on  tho  20th  36'  Fahr.  On  the  2lBt  an  observation  of  the 
meridian  altitude  of  the  sun  showed  we  were  in  lat.  (jij°  25'  25"  N, 
Here  the  boiling-point  was  211^-2,  the  air  being  at  29",  and  the  altitude 
therefore  about  414  feet. 

Then  the  country  became  flat,  and  on  the  22nd  we  reached  Ta-her- 
uak  lake  (but  this  seems  to  be  a  common  word  for  "  lake  ").  Travelling 
8i  miles  from  about  the  middle  of  the  shore,  we  reached  the  foot  of  the 
late,  which,  confined  within  low  rocky  shores,  was  irregular  in  shape, 
and  contained  many  roc'ky  islands.  Next  day  we  found  the  outlet, 
marked  with  Htones  set  on  end  by  Huskies.  As  we  travelled  northwaida, 
April  23,  it  was  difficult  to  tell  whether  we  were  on  the  river,  or  on 
lakes  or  moss  swamps.  An  observation  gave  our  latitude  as  66"  42'  N., 
so  that  from  Ogden  bay  in  67'  36'  N.  we  were  distant  54  geographical 
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oilei.  The  rooks  bere  were  pinkUli  felspathio,  emooth,  bat  not  etiiated 
B  fu  aa  we  observe'l.  On  the  :25th  we  travelled  on  the  river  and  lakea 
wroes  a  barren  country  with  neither  moss  nor  liohoo,  but  we  found 
bnther  for  fuel.  For  several  days  we  wen'  detained  by  blizzards,  but 
on  Hay  1  we  continued  our  way  down  tho  river  past  several  frozen 
npidg,  the  rocky  banks  being  GoiuetimeH  liO  feet  high.  On  May  2  we 
were  in  lat,  67"  18'  N.  We  made  long  halts  to  avoid  outstripping 
the  deer  in  their  migration  to  the  north,  and  on  one  of  these  days  I 
killed  two  arctic  hares  on  rough  broken  ground.  On  the  8th  we  were 
Dsuly  at  the  sea-level,  two  thermometers  giTing  212°  as  the  boiling- 
poiat,  and  one  212°'l, 

On  the  10th  we  were  about  '57°  126'  N.,  or  about  10  geographical  miles 
from  Ogden  bay,  and  I  sent  two  liuekies  north  to  prospect,  giving  them 
P'Mants  for  the  coast  natives.  Neit  evening  they  returned,  bringing 
with  them  two  coast  Huskies,  tall,  strung,  cjuiet  men,  differing  in  no 
wy  but  in  the  out  of  their  clothes  from  the  Hudson  bay  men.  They 
M^ned  timid  at  first,  but  gained  confidence,  gave  me  tnuoh  iuformatiou, 
>»d  agreed  to  accompany  us. 

On  May  12  we  were  in  lat  67°  29' and  two  days  later  we  struck 
tk  aiotic  ooast  in  lat.  67°  44' ;  and  (as  I  snbEeqnently  puzzled  out) 
Maspot  alittle  to  tho  west  of  MoTavish  point.  The  river  had  widened 
out,  and  the  land  was  very  low.  Seven  miles  out  on  the  ice  we  found  a 
Boaky  camp  of  two  snow  huts,  or  "  iglfls,"  and  three  tente,  containing 
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five  families  and  tome  visitora,  forty-five  persons  in  all.  From  th&t 
point  our  direction  was  weatwards.  Setting  out  on  the  16tb,  we  paeeed 
many  bare,  rocky  islets,  the  distant  mainland  ooast  being  visible  aa  a 
low  nndnlating  ridge.  On  the  ITtli  we  camped  beside  rooky  islets 
showing  deep  grixives  and  atriie,  and  broken  off  abruptly  to  the  nortb. 
Otber  two  days'  travelling  brought  ua  to  the  tents  of  Haakiea,  strangers 
to  my  Arctic  coast  companions,  and  bearing  a  marked  resemblance  to 
the  Mongolian  typa  They  were  friendly  enough,  but  did  not  Invite 
U9  into  their  tents.  On  May  22  I  found  we  were  in  hit.  68°  5*.  Here 
we  boiled  three  thermometers,  which  showed  respectively  212",  212'''I, 
and  211!^  as  the  boiling-point. 

After  being  detained  by  blizzards,  we  out  across  While  Bear  point. 
and  held  for  two  days  westwards,  inclining  slightly  to  the  north.  On 
May  i?  we  camped  in  our  tent  on  the  west  of  the  portage  across  Bear 
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some  ilaya  earlier.     The  mainland  lo  the  south  seemed  high  and  rocky  ; 
Melbourne  island  appeared  as  a  long  low  streak  (o  the  north. 

On  May  'J'J  I  fonnd  our  Utilnde  was  Sf^'  2i)'.  That  day  ive  reached 
the  emat  coast  of  Kent  peninsula,  whi'te  Huskies  were  busy  catchiug 
codling  with  copper  hooks  through  holes  in  Die  ice.  The  weather  was 
now  warm  ;  the  blazing  sun  melted  the  enow  on  the  land,  pools  of  water 
lay  ou  Ihe  ice,  and  birds  and  beasts  i'ccame  more  niimerons. 

The  little  inlet  from  f^byriuth  bay  on  wliiuh  we  were  camping  was 
almost  too  small  to  have  a  name,  bat  as,  from  its  pubitioD,  it  seemed  to 
deserve  one,  I  called  it  Portage  inlet.  From  its  head  there  is  ouly  one 
mile's  distance  overland  to  It-Ib-lair-ynak  lake,  which  is  6  miles  long,  and 
hae  at  its  west  end  an  outlet  flowing  into  the  inlet  E-lu  from  Warrender 
Bay,  ou  the  west  side  of  Kent  peninsula,  which  is  thus  almost  an  island. 
With  esoeplioD  of  the  one-mile  portage,  there  is  an  excellent  canoe  route. 
Dot  only  much  shorter,  but  more  fihelterod  than  that  round  Kent 
peninsula. 

We  resumed  our  journey  on  May  31 ,  and  camped  at  the  fcot  of  the 
lake  in  a  rocky  country.  A  mile  to  the  south-south-west  was  a  basaltic 
hill  (Har-li-ftr-li)  360  feat  high,  as  I  made  out  by  the  Watkiu  aneroid, 
and  precipitonsly  cut  on  the  east  and  touth.  On  the  rii3gcs  and  hills 
here  beds  of  marine  shells  were  noticeable.  Travelling  ulong  ihe  south 
shore  of  the  inlet  E-ln,  we  passed  on  June  i  a  hill  called  I'-wti-yn-uUn, 
and  oo  Jane  6  a  similar  hill,  both  being  precipitous  nearly  all  ronnd, 
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aod  thougL  lees  than  600  feet  high,  very  protume&t  l&Ddmarks.  Aboui 
0  miles  further  on,  the  E-lu  inlet,  which  ie  about  12  miles  aorosa  at  its 
widest  part,  contracted  to  about  Ij  mile.  The  following  day  (Juae  7), 
after  going  8  miles,  we  reached  Warrender  bay.  The  entrance  to  E-la 
inlet  is  obscured  by  islands  overlapping  one  another,  and  this  fact 
accounts  for  its  having  been  passed  unnoticed  by  the  surreyoro  of 
Melville  Bonnd.  Crossing  Hope  bay,  we  went  S.  30"  W.  to  the  high  and 
rocky  south  shore  of  Melville  sound,  travelling  22  miles  over  smooth  ioo, 
on  which  a  Husky  killed  five  arctic  hares  with  hie  bow  and  arrow.  On 
the  Sth  we  travelled  west  along  the  coast  of  the  sonnd,  and  camped  at  a 
creek  with  a  shoal  sandy  beach,  where  there  was  a  Husky  encampment 
called  Sarkor-wark-tUk.  A  longish  hill,  8'tO  feet  high,  overlooked  our 
camp.     Dwarf  black  birch  was  abundant 

On  the  15th  I  and  two  Huskies  on  a  sleigh  set  out  for  Bariy  island 
(Iglor-yn-nllig),  and  next  day  reached  its  north  shore.  We  found  two 
small  pieces  of  copper,  and  the  rock  formation  showed  that  the  metal 
was  abundant  and  widely  distributed.  In  retarniug  (June  18)  ire 
made  for  the  nearest  land  on  the  eastern  shore  of  liathurst  inlet,  and, 
oroesing  mountainous  ground,  reached  our  camp  on  the  I  Sth.  On  the 
22nd  we  journeyed  18  miles  westwards,  and  camped  on  the  west  aids 
of  Cape  Croker,  which  is  an  island  separated  from  the  mainland  by 
a  channel  half  a  mile  wide.  Next  day,  in  crossing  Bathnrst  inlet,  we 
reached  a  flat-topped  precipitonB  island,  basaltic,  bat  with  a  bftd  of 
limestone  as  mnch  as  60  feet  thick  underlying  the  columnar  basalt. 
On  the  25th,  passing  many  other  islands,  we  reached  one  where  we 
searched  for  copper,  and,  though  we  found  little,  saw  from  the  stains 
on  the  rocks  that  copper  was  present.  On  the  27th,  at  the  north-west 
point  of  Lewes  island,  we  found  cop[Kir  in  flakes  wedged  vertically 
in  the  rocks,  and  also  in  small  chunks.  We  picked  up  between  2 
and  3  lbs.  in  less  than  three-quarters  of  an  hour.  The  rock  was  easily 
cleft  by  a  slight  tap  with  an  axe.  The  summer  was  now  well  advanoed, 
birds,  butterflies,  and  floweriug  plants  being  common. 

On  the  29th  we  reached  Cape  Barrow,  off  which  are  preoipitons 
basaltic  islands,  and  inland  from  which  the  country  is  rugged.  Next 
day,  8  miles  along  the  coast,  at  Utkiishik  Earlflk,  we  found  a  soft  etone 
from  which  the  Huskies  make  kettles  (^Ulkaakik').  It  occurs,  grey  and 
powdery -loo  king,  among  granitic  rocks.  On  July  1  we  camped  a  short 
distance  east  of  Uni-a-lik,  a  river  with  a  reputation  for  salmon.  Here, 
in  Gray  bay,  the  ice  was  very  rotten;  but  next  day,  beyond  Hepburn 
island,  the  ice  was  good.  As  we  advanced,  however,  it  got  worse.  We 
all  went  through  it  several  times,  and  the  cracks  liecame  so  wide  that 
in  crossing  them  wo  had  to  launch  a  canoe.  Two  of  us  were  suffering 
from  snow-blindness,  and  when  less  than  60  geographical  miles  from 
Ihe  Coppermine  river  mouth,  I  resolved  to  wait  for  open  water.  On 
the  IJth  we  set  out  in  the  canoes,  but  the  strip  of  open  water  was  not 
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«>DtiDi]ous,  and  it  waa  not  till  tho  18th  that,  after  many  portages,  we 
reacbed  the  CoppeTmine. 

Nest  day  we  pad)lled  9  miles  up  to  Bloody  fall,  where  we  fonnd 
*    EnBky  camp,  from  which  the  occupants  had  fled  on  oiir  appioach, 
'having  everything  behind.     The  atone  kettles  with  boiled  salmon  were 
■  ttll  warm.      I    took   some   half-dried    salmon,  and    left   for   payment    i 
'triivee,  files,  needles,  etc. 

The  fall  ia  in  fact  a  rapid,  requiring  half  a  mile's  portage.  Above 
^*>is  is  a  stretch  of  shoul  ('now  and  then  deep)  water  with  a  swift 
°**  Trent,  which  it  took  U8  all  day  to  ascend,  wading  and  walking  the 
'^^-fcoes.     Higher  up  there  were  rapids,  where  tho  water  was  too  swift 


rVi^S"  padiUing  and  loo  deep  for  poling,  and  where  the  ateep  banka  gave 
EK  «=>  footway  fur  tracking,  so  that  portaging  oonld  not  he  avoided.  At 
>■'«:■  ch  places  it  took  all  six  of  us  to  handle  a  canoo.  We  ascended  the 
ri-^wer  for  al>out  100  milea  to  the  place  where,  nearly  opposite  each  other 
ffc*  «  Uouse  river  and  the  Diamal  Lakes  river  flow  into  the  Coppermine. 
'*-~  iie  river  to  the  weat  offered  fair  canoe  navigation,  and  we  reached  the 
C*ismal  lake  (there  is  only  one)  on  August  I.  About  lli  miles  to  the 
^-•^i^rtli-west  we  found  the  narrows,  in  lat.  67"  21'  N.,  aa  I  made  out. 
'*-"""  Aie  altitude  of  the  lake  ia  about  8i!0  feet,  which  is  alao,  within  n  few 
■*=  «t,  the  altitude  of  the  divide  between  the  Coppermine  and  Great  Bear 
'^^^te  waters.    The  portages  across  the  divide  were  numerous  and  lengthy, 

*'"*^  i  after  having  passed  them  I  bade  good-bye  lo  the  three  Hudson  bay 

^^'vukies  who  had  attended  me  ao  far. 
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On  July  2ii  and  August  3  the  inaumiim  temperature  was  65°  Fahr., 
the  higbest  regietered  during  the  journey.  I  wished  to  eonneot  tha 
survey  of  the  east  oud  of  Great  Bear  Lake  wilh  that  of  the  Coppermine, 
but  Hoaroity  of  fjod  and  the  difflciiUy  of  the  ahoal  and  stony  Deaaa 
river  required  that  we  should  push  od.  Oa  the  IlHh  we  reached  Great 
Bear  lake,  and  on  the  JOth  the  long  journey  ended  at  Fort  Nonuan,  on 
the  McKenzie  river. 


Geuerally  speaking,  the  geology  of  the  nortliland  of  Canada  is  not  of  a  Tery 
ioteresting  character,  except  perhapa  to  the  student  of  glacial  phenomena. 

Plutonic  Tozkt,  granite  for  the  moet  part,  prevail.  However,  I  came  on  lime- 
stone on  the  arctic  coa^t,  but  I  failed  to  diHcover  any  fossila,  though  I  searched 
diligently  for  them.  Large  quantities  of  native  copper  were  found  on  the  islands 
in  B^thurst  inlet.  It  was  in  bassltic  formatjun.  1  may  be  wrong  about  tbjf,  as 
my  collection  of  geological  specimens  hae  not  been  Biamioed  yet.  As  it  will  be 
•erne  time  before  1  bIibII  bare  fiaished  writing  up  my  notes,  1  have  written  the 
following  short  eesnine  of  the  different  formations  met  with. 

At  the  foot  of  Baker  lake  (Maur-en-ek-uak  on  my  map),  red  or  brown  sand- 
stone, cUflsiGed  Cambrian  by  tbe  Canadian  Geological  Department.  Ko  fouils 
have  ever  been  discovered.  Between  the  north  shore  of  Baker  lake  aod  Like  Garry 
on  Back's  tivsr,  the  usual  plutonic  rock*  occur,  chiefly  felapathic  granite.  About 
'!<)  miles  south  of  L»ke  Oury  are  some  exposures  of  white  or  grey  quarlaite, 
similar  to  that  found  on  Marble  island,  which  has  been  reported  upon  by  Dr.  Bell 
(Canadian  Geological  Sirvey  Dspartmeot).  This  quartzite  'n  classEd  Uuronian. 
As  we  approached  Lake  Garry,  eiposurea  of  reck  became  less  frequent ;  the 
land  is  of  a  enndy  nature,  and  small  snud-billii  numerous.  Between  the  head 
of  Chesterfield  inlet  and  Depot  island  (near  Whitney  inlet,  on  the  coast  of  Hudson 
biy)  are  massive  granite  rocks,  and  the  country  is  rugged. 

Klarting  from  the  north  shore  of  Ti-bi-elik  lake,  we  travelled  over  flat  or  uadn- 
latlng  country  for  20  roilas  :  no  stEpssures  of  rook  were  seea,  but  sandstone  ilebrii 
scattered  around.  We  then  came  on  granitic  boulders,  but  still  no  rock  Tii  stfu.  A 
short  distance  further  north  there  na^  an  outcrop  of  grey  quartzite  (Alarble  island). 
We  then  struck  the  headwiters  of  Duchansn  river,  a  tributary  Sowing  north  into 
Baok's  river.  Along  Buchanan  river  arc  no  rocks  in  tiiii ;  land  sandy.  Granitic 
rocks  are  in  liln  on  Buchanan  river,  claao  to  its  junction  with  Back's  river.  North 
of  Pelly  lake,  felspathic  granitic  occurg,  smoothed  but  not  striated  by  glacial 
action.  A  similar  formation  \i  found  tight  up  to  Ogden  bay  on  the  arctio  ooaat. 
The  granite  varies  considerably  in  composition.  Felspar  is  so  much  in  tbe  ascendant 
in  some  coses,  tliat  the  whole  country  has  a  pink  appearance  ;  in  other  cases,  horn- 
blende is  io  the  aacendmt ;  in  others,  quartz.  Tbe  rock  is  bighly  crystalline  in  most 
coses.  Schists  arc  conspicuous  by  their  absence.  Plutonic  rocks  are  in  evidence 
all  along  tbe  arctic  coast  to  Kent  peninsula. 

A  peculiarity  which  1  have  noticed  in  a  great  many  places  on  the  northland 
of  Canada  is  the  occurrence  of  beds  of  shells  (marine),  on  the  tops  of  hills  or  niwei 
Bjwts  at  altitudes  varying  from  50  to  500  feet  above  the  sea-level.  These  beds  of 
shells  were  very  common  on  Kent  peninsiils.  Specimens  of  these  sheila,  which  I 
brought  bick  on  my  lost  journey,  and  which  were  found  to  the  south  of  Baker 
lake,  were  named  for  me  by  Dr.  Dawson— Lni,iV'iif a  Tw/osa  (L.),  Pecttn  laUindimu, 
AilarU  Tiankfii,  var.  sliiala,  fragments  of  Bucclnum  and  Balanus.     It  baa  alwayfr 
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been  a  puzzle  to  me  to  account  for  the  presence  of  these  beds  of  shells.  I  quote 
from  Lyally  p.  16S.  ''  The  occurrence  of  patches  and  beds  of  marine  shells  at  alti- 
tudes Tarying  from  a  few  feet  to  500  feet  is  probably  due,  1.0.  their  present  elevated 
condition,  to  the  action  of  great  glaciers  or  ice-shests  pushing  up  portions  of  the 
sea-floor,  possibly  in  a  frozen  condition,  to  the  hill  slopes  on  which  they  are  now 
to  be  found.** 

Basalt  was  observed  on  Kent  peninsula,  which  continues  with  breaks  almost  to 
the  Coppermine  river.  N  itive  copper  is  always  vertically  placed  in  basaltic  forma- 
tion, much  disintegrated,  and  easily  broken  up.  This  formation,  containing  larger 
or  gmtUer  quantities  of  native  copper,  prevails  on  all  the  islands  in  Bathurst  inlet 
(or  rather,  I  should  siy,  all  that  I  visited).  I  have  several  specimens  of  this  rock, 
showiDg  exactly  how  the  copper  occurs.  It  is  generally  in  the  form  of  flakes  which 
are  always  wedged  in  vertically,  never  horizontally.  Why  this  should  be  so  I  shall 
Qot  venture  to  guess.  The  copper  is  also  found  in  lumps  or  nuggets,  some  of  them 
▼try  Urge. 

Near  Lewis  island,  in  Bathurst  inlet,  is  a  bed  15  feet  thick  of  limestone  under- 
lybg  20  feet  of  basalt ;  no  fossils  in  the  limestone.  In  the  islands  north  of  the  Cape 
Barrow  limestone  was  seen,  but  not  visited.  Eight  miles  west  from  Cape  Barrow, 
and  about  5  miles  inland,  there  is  a  spot  or  patch  of  soft  grey  reck,  which  occurs 
in  felspathic  granite  formation.  I  call  this  rock  kettle-stone,  for  it  is  the  stone 
Qied  by  the  Eskimo  to  make  their  stone  kettles  and  oil  lamps.  It  is  most  peculiar 
ttd  its  presence  and  origin  are  not  very  apparent.  It  is  quite  soft,  and  can  easily 
^  cut  with  an  axe  or  knife.  It  may  be  the  result  of  the  kaolinization  of  the 
felspar,  caused  by  deep-seated  chemical  action.  I  do  not  advance  this  theory, 
ltowe?er.  Why  it  should  occur  at  certain  spots,  or  at  all,  is  a  geological  puzzle.  I 
IttTe  specimens  of  this  rock,  which  is  in  situ,  and  also  a  kettle  and  a  lamp  made 
oat  of  it. 

The  geology  along  the  Coppermine  has  already  been  reported  u]X)n,  I  believe. 
^0  signs  of  gold  were  seen.  The  only  other  metal,  other  than  the  native  copper 
net  with,  was  iron,  which  is  common  everywhere  in  small  quantities. 


THE  TERMINOLOGY  AND    NOMENCLATURE  OF   THE  FORMS 

OF  SUB-OCEANIC  RELIEF. 

The  firat  meeting  of  a  Committee  of  the  Sixth  International  Geo- 
graphical Congress  appointed  at  Berlin  in  1899  to  consider  a 
wheme  of  international  nomenclature  for  the  forms  of  sub-oceanic 
relief  was  held  in  the  Hotel  Nassau,  Wiesbaden,  on  April  15  and  IG, 
1903. 

There  were  present,  H.S.H.  The  Prince  of  Monaco ;  Prof.  0  Krunimel, 

Kiel;   Prof.  A.  Supan,  Gotha;  Prof.  0.  Pettersson,  Stockholm;  Prof. 

Thoulet,  Nancy  ;  Dr.  H.  E.  Mill,  London.     M.  Sauerwein,  aide-de-camp 

io  the  Prince  of  Monaco,  acted  as  secretary  of  the  Committee.     Sir  John 

Mnrray  and  Dr.  Nansen,  members  of  the  Committee,  were  unable  to  be 

present. 
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The  Committee  was  charged  with  two  duties — 

(1)  To  draw  up  an  authentic  map  of  the  oceans,  embodying  the 

results  of  all  existing  deep-sea  soundings,  for  presentation  to 
the  Seventh  International  Geographical  Congress  at  Washington 
in  1904. 

(2)  To  consider  a  system  of  international  terminology  and  nomen- 

clature for  the  larger  features  of  sub-oceanic  relief. 

(1)  Prof.  Thoulet  brought  forward  a  scheme  for  constructing  a  chart 
of  the  oceans  on  the  equatorial  scale  of  1 :  10,000,000  (approximately 
160  miles  to  an  inch),  two  diflferent  projections  being  adopted.  From 
72**  S.  to  72°  N.  the  chart  would  be  on  Mercator's  projection,  and 
would  comprise  twenty-four  sheets.  From  72°  to  the  poles  the  gnomonic 
projection  would  be  employed,  each  polar  area  including  four  sheets,  so 
that  the  whole  map  would  consist  of  thirty-two  sheets  of  a  convenient 
size.  All  soundings  of  greater  depth  than  1000  metres  would  be 
entered  upon  the  chart,  and  isobathic  lines  drawn  so  far  as  the  data 
warranted.  The  unexplored  part  of  the  oceans  would  be  left  without 
isobathic  lines,  and  it  was  proposed  to  issue  the  map  uncoloured.  It 
was  understood  that  the  Prince  of  Monaco  would  be  responsible  for  the 
production  of  this  map,  should  the  Washington  Congress  approve  of  the 
scheme. 

After  a  prolonged  discussion  of  the  scale  and  the  projections,  the 
Committee  unanimously  resolved  to  recommend  the  Congress  to  adopt 
Prof.  Thoulet's  scheme  in  its  entirety.  It  also  recommended  that  the 
data  of  the  new  map  should  be  published  on  an  equivalent  area  projec- 
tion on  a  smaller  scale,  suitable  for  the  use  of  oceanographers  in  plotting 
various  distributions  for  the  purpose  of  measuring  areas.  It  was 
suggested  that  this  might  be  undertaken  by  private  enterprise. 

(2)  As  regards  terminology,  it  was  resolved  to  ask  the  Grerman 
members  of  the  Committee  to  draw  up  definitions  of  the  terms  used  for 
the  more  important  forms  of  sub-03eanic  relief,  and  to  communicate 
them  to  the  other  members  for  consideration  and  for  consultation  with 
other  geographers.  When  the  definitions  are  adopted,  the  Committee 
should  decide  as  to  exact  equivalents  of  the  terms  in  French  and 
English. 

It  was  resolved  to  recommend  that  for  the  larger  features  names 
descriptive  of  their  geographical  positions  should  be  exclusively  adopted, 
as  has  been  done  in  Prof.  Supan*s  bathymetrical  chart  published  in 
1899.  For  smaller  features  and  for  special  points  the  names  of  persons 
or  of  ships  might  be  freely  used. 

The  following  is  the  terminology  (with  definitions)  of  the  most 
important  forms  of  s  ib-oceanic  relief,  proposed  by  Prof.  Snpan,  with 
the  English  equivalents  suggested  by  Dr.  II.  I?.  Mill,  and  the  French 
by  Prof.  Thoulet. 

I.  The  Gueater  Forms. 
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1.  The  Shelf  (Gter.  Schelf;  Fr.  Socle  or  Plateau  continental)  is  the 
only  form  of  the  continental  border  which  is  of  independent  importance. 
It  is  the  portion  of  the  continental  border  which  extends  seaward 
from  tide-marks,  sinking  very  gradually,  as  a  rule,  to  the  depth  of 
ahout  100  fathoms  or  200  metres,  and  then  suddenly  falling  steeply 
to  a  great  depth.  Examples :  the  British,  Suuda,  and  Newfoundland 
shelves. 

2.  The  Depression  (Ger.  Vertiefung)  is  enclosed  on  all  sides  by  eleva- 
tions of  the  sea-bed. 

(a)  The  Basin  (Ger.  Becken  ;  Fr.  Bassin)  is  a  depression  of  approxi- 
mately round  form,  in  which  the  horizontal  diameters  are 
about  equal. 

(h)  The  Trough  (Ger.  Mulde  ;  Fr.  VallSe),  an  elongated  and  wide  depres- 
sion, with  gently  sloping  borders.  A  trough  may  be  divided 
by  transverse  elevations  into  basins,  as,  for  example,  in  the 
Atlantic 

(c)  The  Trench  (Ger.  Grahen;  Fr.  Bavin)  is  also  an  elongated  but 
proportionally  narrow  depression,  with  steeply  sloping  borders, 
one  of  which  (the  continental)  rises  higher  than  the  other  (the 
oceanic).  Trenches  are  the  ends  of  un symmetrical  basins,  and 
lie  beside  the  continental  border  or  island  chains.  The  Cayman 
trench  alone  rans  between  islands,  but  in  its  c^tse  also  the 
borders  are  of  unequal  height.  Slrictly  speaking,  the  trench 
is  only  a  secondary  form  of  the  great  depressions  of  the  ocean 
floor,  but  on  account  of  its  considerable  length,  its  depth,  and 
its  genetic  importance,  it  may  well  be  reckoned  as  one  of  the 
principal  forms. 

The  extension  of  a  trough  or  basin  which  penetrates  the  land  or  a 
Bubmarine  elevation,  either  with  a  uniform  or  a  gradually  diminishing 
depth,  or  which  is  bounded  on  the  one  side  by  land  and  on  the  other 
by  a  submarine  elevation,  may  be — 

(fl)  An  Enibayment  (Ger.  Bucht ;  Fr.  Golfe),  if  wide,  and  of  a  rounded 
or  triangular  form,  as,  for  example,  the  East  Australian 
embayment. 

0>)  A  Gully  (Ger.  Binne ;  Fr.  Chenal\  if  long  and  narrow  {e.g,  the 
Faroe  gully,  the  Norwegian  gully). 

3.  The  Elevation  (Gter.  Erhehung)  is  either  entirely  surrounded  by 

depressions  or  is  a  prolongation  of  the  continental  border. 
(«)  The  Bise  (Ger.  Schwelle ;  Fr.  Seuil)  is  an  elevation  which  rises 
gradually  with  an  angle  of  only  a  few  minutes  of  arc,  irrespec- 
tive of  whether  it  is  wide  or  narrow,  or  of  its  vertical  develop- 
ment. On  account  of  its  flatness  the  rise  apparently  plays 
only  a  subordinate  part,  but  rises  carry  the  chief  features  of 
suboceanic  relief,  so  that  if  the  ocean  floor  was  changed  into 
dry  land  they  would  act  as  the  main  watersheds. 
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(b)  The  Bidge  (Ger.  Bucken  ;  Fr.  Crete)  is  a  relatively  narrow  eleva- 

tion whioh  is  prominent  on  acoonnt  of  the  steep  angle  at 
which  it  rises.  It  is  thus  narrower  than  an  extended  rise^  the 
distinction  being  clear  where  a  rise  assumes  in  some  parts  the 
character  of  a  ridge,  as,  for  example,  the  Atlantic  equatorial 
ridge.  The  category  of  ridges  includes  both  greater  and 
minor  forms. 

(c)  The  Plateau  (Ger.  and  Fr.  Plateau)  is  a  steep  elevation  of  large 

extent  in  which  the  length  and  breadth  do  not  greatly  differ. 

It  may  rise  from  the  depressions  of  the  ooean  floor,  or  from  a 

rise  (e,g,  the  Azores  Plateau). 
4.  A  Deep  (Ger  Tief;  Fr.  Fosse)  is  tbe  deepest  part  of  a  depression 
{e.g,  the  Nero  Deep).  A  Height  (Ger.  Boh  ;  Fr.  Haut)  is  similarly  the 
highest  part  of  a  rise,  ridge,  or  plateau,  if  it  does  not  belong  to  the 
base  of  an  island  or  is  classed  as  an  independent  minor  form  C^.g. 
the  Yaldivia  Height  on  the  Walfisch  Eidge). 

II.  MiNoii  FoKMS  which  are  of  smaller  extent,  but,  on  account  of 
steeper  slopes,  clearly  distinguished  from  their  surroundings,  include — 

1.  Elevations: 

(a)  Elongated  elevations  usually  of  irregular  surface  :  Ridges. 
(h)  Single  elevations  or  submarine  mountains,  particularly — 

(tt)  The  Dome  (Ger.  Kuppe;  Fr.  Dome),  an  elevation  of  small 

area,  but  rising  with  a  steep  angle  to  a  depth  more  than 

200  metres  from  the  surface. 
(P)  The   Bank  (Ger.   Bank ;    Fr.  Banc)  rising   to   within   200 

metres  of  the  surface,  but  not  so  far  as  within  1 1  metres 

(e.g,  the  Porcupine  Bank,  or  Prinoesse  Alice  Bank). 
(y)  The  Shoal  (Ger.  Grund ;  Fr.  Haut  fond)  and  Beef  (Q^r.  Biff; 

Fr.  B^cif),  which  come  within  11  metres  of  the  surface, 

and  so  are  dangerous  to  shipping  (e.g.  Paraoels  Beef,  Adler 

Shoal). 

2.  Depressions: 

(a)  The  Caldron  (Ger.  Kessel ;  Fr.  Caldeira),  a  more  or  less  steep 
depression  of  relatively  small  extent  (e,g.  the  Monaco  Caldron 
on  the  Azores  Plateau). 

(h)  The  Furrow  (Ger.  Furche  ;  Fr.  Silhm),  a  valley  or  channel-like 
hollow  in  the  continental  border,  and  more  or  less  at  right 
angles  to  it  (e.g.  the  Indus  Furrow,  the  Ganges  Furrow). 

The  opinion  of  geographerd  as  to  the  appropriateness  of  this  termi- 
nology, or  as  to  the  best  synonyms  of  the  German  terms  is  asked  for. 
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MAP  OF  SOUTH-WEST  CHINA,  TO  ACCOMPANY  CAPTAIN 

RYDER'S  PAPER.* 

The  map  of  Souih-West  China  and  parts  of  adjaoent  conntries,  which 
appears  in  the  present  number  (p.  236),  is  intended  to  accompany  the  paper 
ly  Captain  C.H.  D.  Ryder,  r.k.,  read  before  the  Society  on  November  24 
list,  and  published  in  the  February  number  of  the  Oeographical  Journal 
for  this  year.  It  has  been  reduced  from  thirty-four  sheets  of  the  North- 
Eastem  and  South-Eastern  Frontier  surveys,  on  the  scale  of  4  miles  to  an 
inch,  now  being  published  under  the  direction  of  the  Surveyor- General 
of  India,  through  whose  kindness  the  Society  has  been  furnished  with 
advance  copies.  These  sheets  have  been  drawn  from  the  recent  surveys 
of  Captain  C.  H.  D.  Eyder,  r.e.,  Major  H.  R.  Davies,  oxford  l.i.,  Captain 
W.  A.  Watts  Jones,  u.e.,  Captain  L.  D.  Fraser,  r.a.,  Major  T.  F.  B. 
Benny-Tailyour,  r.e,,  and  other  officers  of  the  Indian  Survey,  supple- 
mented in  parts  from  the  route  surveys  of  the  late  Captain  W.  J.  Gill, 
K.K.,  Mr.  C.  Baber,  the  Pandit  "  A.  K.,"  Prince  Henry  of  Orleans,  Dr. 
logan  Jock,  and  other  travellers.  No  attempt  has  been  made  to  show 
boundaries,  except  where  they  have  been  definitely  fixed. 

In  the  spelling  of  the  place-names  care  has  been  taken  to  follow  as 
far  as  possible  the  8i)ecial  rules  for  Chinese  names  laid  down  by  this 
S<jciety. 
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The  official  report  of  Dr.  von  Drygalski  bas  been  received  in  Berlin,  and  was 
printed  on  July  10  as  a  supplement  to  the  Reichsanzeiger,  It  begins  with  the 
departure  from  Kerguelen  on  January  31,  1902,  and  describes  the  voyage  via 
Heard  island  (wbere  a  landing  was  effected,  and  a  study  made  of  the  glaciers, 
Mimal  life,  etc.)  to  the  poeition  in  which  Termination  Land  had  been  thought  by 
^ilkea  to  exist,  though  the  voyage  of  the  Challenger  had  thrown  some  doubt  on 
tbe  sabject.  The  voyage  was  not  made  without  difficulties ;  the  pack-ice,  which 
WM  reached  on  February  13  in  61®  58'  S.,  95°  8'  E.,  for  a  time  preventing  any 
S^at  progress  in  a  southerly  direction.  Dr.  von  Drygalski  is  of  opinion  that  the 
belief  of  the  existence  of  Termination  Land  originated  in  the  deceptive  appearance 
of  the  icebergs,  of  which  many  were  seen  in  the  neighbourhood  by  the  German 
explorers.  Although  the  soundings  showed  smaller  depths  than  had  been  met 
^th  previously,  they  were  still  too  great  to  allow  of  the  supposition  that  land  was 
close,  though  from  the  nature  of  the  icebergs  it  is  thought  probable  that  it  existed 
^  no  very  great  distance.  On  February  18  a  more  rapid  advance  began,  and  on 
^e  2l8t  a  previously  unknown  land  was  sighted.  After  describing  the  course  of 
the  navigation  during  February  18-20,  Dr.  von  Drygalski  proceeds  as  follows :  t — 
Oq  February  21,  at  about  3.30  a.m.,  the  announcement  of  land  was  made.  After 
P^ing  between  many  table-topped  bergs,  we  found  ourselves  in  front  of  a  coast 

•  See  Geographical  Journal^  February,  1903.    This  map  may  br  inserted  cither  in 
the  present  volume,  or  at  p.  220  of  the  Journal  for  February,  1903. 
t  What  follows  is  a  condensed  translation  of  the  original  report. 
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entiraly  oarered  with  ice,  evidently  the  terminatiao  of  sa  inliad  ice-sb«t.  Tbe 
ice  riaea  at  first  Htaeply  and  then  mora  gently  tovarda  tha  Bouth,  and  appeara  to 
co?er  a.  hilly  lind.  Approaching  the  edge  of  the  inland  ice,  we  sounded,  at  a 
distance  o(  2^  miles,  a  depth  of  219  fatboma.  We  then  sailed  weBtwards,  taking 
magnetic  obBervatioos  and  dredging.  On  the  morning  of  the  22nd  we  found 
ouraelves  enclosed  by  heavy  ice-blocks,  in  which  we  remained  imprisoned  till 
Febrnary  8,  in03. 

Snow  continued  to  fall  with  eome  intervals  until  February  25,  when  it  was 
first  posBibls  to  look  around,  Tbe  inland  ice  lay  far  to  the  south,  and  open  water 
was  ceen  in  various  directions,  a  wide  lead  being  only  half  a  mile  diGtant,  Attempts 
were  made  to  release  tbe  ship,  but  it  was  embedded  fast  in  blocks  16  to  20  feet 
thick  and  more,  and  when  the  snowstorm  ceassd,  the  temperature  fell  in  the  night 
to  li'  Fahr.,  BO  that  the  mass  of  ice  and  snow  was  firmly  f^o;^en  together.  On 
March  1,  the  international  term  day,  magnetic  obeecTations  were  made  hy  Dr. 
Bidlingmaier  iu  a  hastily  erected  ice-house  oa  a  floe. 

Tbe  wioter  station  of  the  Oawsa  was,  then, situated  in  pack-ice, and  not  close  to 
the  land.  At  first  some  doubts  were  entertained  with  regard  to  the  branches  of  our 
work  which  demand  a  stable  ])oaition  for  satisfactory  execution;  but  these  were 
soon  allayed  by  the  discovery  that  the  mass  of  ice  was  perfectly  firm,  and  remained 
so  until  Jannary  30,  1903,  that  is,  a  few  days  before  our  release.  Sometimes 
small  variations  were  at  first  observed  in  the  levels  of  the  aattonomical  and  mog- 
nttic  instruments,  and  these  recurred  during  the  violent  storms  of  winter.  A 
slight  rotation  EOBma  to  have  occurred  of  tbe  whole  maits  of  ice,  which  was 
afterwards  fully  determined ;  but  in  the  courfle  of  the  year  it  never  amounted 
to  more  than  half  a  degree,  and  continued  slowly  and  steadily  in  the  same  direc- 
tion. Otherwise  the  mass  was  as  stable  as  land,  and  atforded  tbe  same  condilions 
fjr  ecientifio  work,  so  that  oven  pendulum  observations  could  be  carried  out. 
Tbe  situation  was  more  convenient  for  free  movement  than  a  land  station,  and 
tbe  close  connection  with  tbe  sea  which  could  be  established  at  the  ship  itaelf  or 
through  the  floe  ice  bad  advantages  for  the  biological  work,  and  indeed  also  fur 
the  magnetic  and  meteorological,  which  a  station  on  land  could  not  have  afforded. 
[.The  great  stability  of  the  station  was  due  lo  the  formation  of  tbe  aea-boltom 
above  which  it  lay,  and,  secondly,  1«  the  easterly  wiuds  which  prevailed  almost  U> 
the  exclusion  of  those  from  other  quarters.  The  aea-bottom,  160  to  220  fathoms 
deep,  ascended  gently  southwards  to  100  fathoms  at  the  edge  of  the  inland  ice  .'JO 
miles  away,  and  was  studded  with  banlcs  on  which  icebergs  were  stranded.  Such 
a  bank,  at  a  depth  of  G5  fathoms,  lay  to  the  west  of  tbe  Qauas,  and  was  corered 
with  a  number  of  stranded  berga  which  stretched  in  a  continuous  ctuun  nearly 
K  miles  northwards,  and  then  bent  round  sharply  to  the  east,  forming  a  beiy  in 
which  we  lay.  Against  iliis  bank  the  pack-ice  around  the  Oavsi  waadriTea  by 
the  easterly  winds  and  storms  and  there  stopped,  so  that  till  January  30, 1903,  tha 
cnrrenta  running  to  and  fro  in  the  sea  could  eiTect  no  alteration.  We  had,  more- 
over, a  few  miles  south  of  us  a  compact  ice-pack,  which  must  have  lain  there  more 
than  a  year,  and  some  19  miles  further  to  the  south  still  older  packs  wiib  numerous 
groups  of  icebergs  which  had  been  a  long  time  stationary.  Thofa  and  various 
other  ciroumatanoes  combined  to  give  to  our  position  that  fisity  it  mMnlained 
throughout  tbe  year,  though  all  the  time  there  were  leads  in  tbe  ice  4  miles  east 
of  the  Oauu,  with  floes  drifting  along  them.  The  heavy  and  continuous  enow- 
itorma  filled  up  the  crevices  between  the  blocks  and  fragmenU  of  icebergs,  render- 
ing them  more  oaay  Ic  traverse.  The  whole  comjilei  lay  in  a  great  bay,  tbe  east 
coast  of  which  was  formed  bj  the  lofty  inland  ice  we  aighted  on  the  morning  of 
February  21,  while  on  the  coast  it  was  bordered  by  a  long  tcingue  of  floating  icr 
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which  I  thall  haye  to  refer  to  again,  and  will  call  the  West  Ice.     I  have  called  the 
newly  discoTcred  coast  of  the  Antarctic  land  Kaissr  William  II.  coast,  and  the 
great  hay  in  which  we  lay  PosadoTski  hay ;  while  the  hare  volcanic  peak  which  we 
found  at  its  southern  edge,  at  a  height  of  1200  feet,  received  the  name  of  Gkiussherg. 
The  installations  of  our  scientific  station  were  as  follows :  (1)  Two  magnetic 
oheervatories,  of  which  one  was  set  apart  for  the  photographically  registering 
variation  apparatus,  while  the  other  served  for  ahsolute  magnetic  measurements. 
These  were  at  first  erected  on  a  great  floe  ahont  350  yards  south-west  of  the  Oauss, 
and  were  huilt  of  ice-hlocks,  the  first  receiving  a  lining  impervious  to  light.    In 
the  middle  of  June  a  removal  hecame  necessary,  because  the  increasing  snow-drifts 
pressed  with  exceptional  force  against  these  houses,  and  weighed  down  the  floe 
more  and  more,  so  that  the  variation  house  was  knee-deep  in  water.    They  were 
accordingly  built  anew  in  a  small  iceberg  250  yards  south-south-east  from  the 
ClatM,  and  were  kept  in  regular  working  order  till  January  30,  1903.    (2)  The 
meteorological  station  with  all  its  accessories  was  erected  about  40  yards  south- 
south-east  of  the  Oauss,  but  on  January  10  was  removed  to  another  site  east- 
iK)rth-east  of  the  ship,  as  the  hut  in  the  first  situation  had  melted  away,  and  its 
position  had  become  less  acceesible.     (3)  An  astronomical  observation  hut  of  wood, 
erected  for  meridian  observations,  and  also  serving  as  a  gravity  observatory,  was 
^et  up  200  yards  west  of  the  Oauss,  encircled  by  a  double  series  of  sights,  which 
alflo  surrounded  all  the  other  installations  of  the  station  for  the  purpose  of  deter- 
niinlDg  their  displacements.     (4)  Two  holes  in  the  ice  at  the  bow  and  stem  of  the 
Gau88f  with  blocks  and  windlasses  to  raise  and  lower  the  nets  for  biological  work, 
^rom  the  beginning  of  January  a  fissure  was  generally  used  for  this  purpose,  which 
W  been  opened  600  yards  south  of  the  Gauss,    (5)  An  arrangement  for  tidal 
^^hservations  at  the  bow  of  the  Oauss,  consisting  of  a  scale  fixed  to  the  jib-boom, 
^hich  rose  and  fell  with  the  tide,  beside  a  pointer  connected  with  the  bottom  210 
^thorns  below  by  a  wire  heavily  weighted.    Apparatus  was  also  fixed  fore  and  aft 
^  determine  the  direction  and  strength  of  the  currents.    (6)  Two  apparatuses  for 
^xxe  measurement  of  the  temperatures  of  the  ice  and  sea  by  a  combination  of  the 
^l^ctric  and  ordinary  thermometric  methods.    One  of  these  was  placed  on  an  iceberg 
"•^lly  half  a  mile  from  the  ship,  and  reached  down  to  a  depth  of  100  feet  below  its 
5^^i  sarface,  the  other  on  an  ice-block,  and  then  on  the  drift  that  accumulated  over 
^    firom  the  stern  of  the  vessel  eastwards.     The  latter  experienced  many  changes ; 
^"^  first  it  reached  down  to  30  feet  below  the  surface — that  is,  below  sea-level.     Its 
^wer  parts  sank  beyond  recovery  in  consequence  of  an  enormous  increase  in  the 
'^ft  caused  by  a  snowstorm   in  the  middle  of  July,  1902,  and  was  then   kept 
rking  for  some  time  at  depths  down  to  sea-level  until  in  December  it  was 
^^Ltended  down  to  100  feet  below  sea-level.    The  smithy,  kennel,  magazines,  etc., 
frequently  to  be  moved  owing  to  the  snow  and  the  sinking  of  the  ice  under  its 
eight 

The  distribution  of  the  work  underwent  many  changes  from  the  original  plan, 

or  the  long- continued  heavy  snowstorms  in  winter  added  to  the  labour.    This  was 

^3)trticularly  the  case  with  the  meteorological  service,  in  which  it  proved  impossible 

^0  keep  the  registering  apparatus  for  temperature  and  humidity  in  order  at  all 

Regularly,  so  that  in  May,  1902,  I  introduced  hourly  observations.    The  ship's 

^cers  were  enlisted  as  assistants,  being  able  easily  to  arrange  their  own  duties  so 

•8  to  leave  free  time  for  this  purpose. 

The  life  of  the  members  of  the  expedition  was  determined  to  a  great  extent, 
if  not  altogether,  by  the  climate,  for  nowhere  else  on  Earth  do  extremes  of 
good  and  bad  meet  so  closely  as  in  Antarctica.  The  fine  weather  of  the  summer 
iDCDths  would  be  suddenly  interrupted  by  snowstorms,  which  made  it  impossible 
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to  work,  nud  ftlmoat  to  stay  out-of-doorB  at  all ;  but  from  the  begintuiig  of  September 
lo  the  end  of  April  wo  could  reckon  on  days  generally  clear  and  often  Qae,  and 
make  our  ptaoB  accordingly.  From  the  end  of  Apiil  to  the  end  of  August  it  naa 
juBt  tlie  oppoeite.  In  these  winter  montba  ooe  enowatorni  followed  closely  on 
another,  especially  iti  May  and  August,  choking  up  OTerytbing  outside  that  was 
left  unhDished,  and  burying  the  ehip  so  tbat  it  had  each  time  to  be  cleared  again. 
In  Bucli  weather  all  work  outride  the  ship  liad  to  be  left  undone.  The  abort 
rounds  of  (lie  meteorological  obeervers  to  record  the  liourly  readings  were  very 
toilsome,  especially  nith  the  lanlom  in  tbe  long  dark  winter,  but  the  five  men 
on  mbum  it  devolved  always  peTlornied  this  duty  with  tho  same  care.  There  were 
timep,  however,  when  it  was  quite  impoaaiblp,  and  theiefore  for  such  casea  special 
arrangements  were  made  close  to  the  ship  foe  reading  ihe  thermometers.  Those 
for  recording  ice- temperatures  were  deeply  buried,  and  arter  tbe  snow&torin  bad 
ceased  were  found  again  after  a  long  search  and  set  afresh.  AL  these  timea  the 
magnetic  observatories  had  to  be  visited  four  times  B  day,  and  this  Dr.  Bildingmaier 
and  his  assistant  L.  Iteuterskjiild  did  with  self-denying  devotion  to  duty,  feeling 
their  way  along  a  cable,  A  cable  was  also  laid  to  the  astro iiomieat  hut,  where  the 
□hronometers  were  compared  once  a,  day. 

On  March  20  three  balloon  ascents  were  made  in  fine  clear  weather  by  the 
leader  cf  the  expedition,  the  captain,  and  Br.  Pijilippi.  From  a  height  of  IGOO 
feet  a  very  ina tractive  view  over  the  surroundings  and  tbe  position  of  the  Oaats  was 
obtained.  Tbe  Oausaberg,  discovered  at  the  edge  of  the  inland  ice  on  the  first  sledge- 
journey  that  lad  been  meaowhile  accomplished  by  Dr.  Philippi,  second  oflicer 
Valbsel,  and  the  seaman  Jobaneaen,  appeared  as  the  only  spot  free  of  ice,  as  the 
only  conspicuous  point  In  the  neighbourhood.  Thence  the  edge  of  the  inland  ice 
could  be  traced  eastward  and  westward,  the  rows  and  groups  of  icebergs  running  out 
from  it,  tbe  sheets  of  pack-ice,  and  the  direction  of  tho  le;idB  in  it.  This  survey, 
obtained  at  a  height  of  16iX)  feet,  was  a  guide  in  [nany  of  our  subsequent  under- 
takings. During  tbe  first  two  months  of  our  impriaonment  small  excursions  were 
often  made  froot  the  Gauss  to  ttudy  the  ice,  erect  geodetic  marks,  explore  the 
neighbourhood,  photograph,  collect  specimenB  of  rock  Iransported  by  the  ice,  to 
kill  seals  and  [lenguiDB,  nnd  as  holiday  trips  for  tbe  men.  The  ice  at  that  Mason, 
the  autumn  of  the  southern  hemisphere,  being  too  rough,  di^s  and  sledges  were 
ntit  used.  Dogs  were  taken  by  the  meu  simply  as  companions,  hut  they  were 
so  delighted  with  their  freedom  that  they  went  off  by  themselves,  leaving  on 
their  nay  the  traces  of  their  murderous  prociivities,  so  tbat  it  was  neceasary, 
for  the  protection  of  the  penguins,  to  restrict  their  freedom  by  leashes. 

It  was  particularly  delightful  in  these  excursions  tu  observe  animal  life  in  its 
original  state  quite  uniuiluenced  by  contact  with  human  beings.  We  met  with 
two  species  of  penguin,  the  small  Ad«lia  penguin  and  the  Emperor  penguin.  The 
former  we  noticed  on  our  way  through  the  pack,  and  for  a  short  lime  in  autumn 
(February  to  March)  at  the  station  before  tbe  ice  had  quite  come  to  rest,  and 
again  from  November  onwards  when  it  began  to  get  loose  again.  The  Emperor 
penguins  were  less  common  in  the  pack,  increased  in  numbers  aouthwarda  towards 
the  fixed  ice,  and  were  our  cooEtant  companions  at  the  station  throughout  the 
year.  Both  showed  the  same  uq suspiciousness  of  man,  and  only  on  our  return 
voyage  through  the  pack  were  they  at  all  shy  of  up.  They  diSered,  however, 
decidedly  in  temperament.  While  the  small  penguins  hurried  towards  us  full  of 
life  and  movement,  croaking,  almcst  snarling  like  angry  dogs,  and  barring  our 
way  as  if  ready  to  attack  ub,  though  merely  ocling  in  absolute  innocence  of  danger, 
and  many  got  among  the  dogs  and  lost  their  lives,  tbe  larger  penguins  made  off 
slowly  with  philoaophioaJ  composure.    They  stopped  before  stringq  objects,  making 
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their  praMnoe  known  by  trumpet-like  tones  or  loud  croaking,  and  only  attempted 

fo  escape,  if  at  all,  when  one  stood  close  to  them.    Then  they  let  themselves  down 

on  to  ^e  ice,  and  skimmed  over  it  quickly,  using  their  feet  for  propulsion, 

and  steering  with  their  wings.     We  noticed  the  small  penguins  only  in  small 

^ronpi^  while  the  larger  ones  passed  hy  the  ship  in  spring  and  autumn  in  flocks 

numbering  as  many  as  two  hundred.     We  found  especial  pleasure  in  watching 

ihem  in  the  leadp,  whence  they  would  spring  up  on  to  the  ice,  and  there  continue 

on  their  way  in  a  swimming  posture.    The  spectator  had  need  to  take  care  that 

the  birdsy  some  of  them  as  much  as  75  lbs.  in  weight,  did  not  strike  him  in 

springing  out  of  the  water. 

The  larger  penguins  were  very  useful  to  us  as  food,  especially  for  the  dogs. 
These  consumed  for  some  time  three  penguins  a  day.  The  skins  and  fat  were 
homed,  and  so  saved  our  fueL  The  consumption  of  the  expedition  amounted  in  all 
to  more  than  500  penguins.    Others  fell  a  prey  to  our  dogs. 

We  had  seals — Weddell*s  seal — with  us  from  October,  1902,  in  large  numbers, 

and  during  our  voyage  through  the  pack  saw  leopard  seals,  chiefly  at  the  outer 

edge,  and  further  in  towards  the  stationary  pack  the  crab-eating  seal — a  distribution 

ilio  confirmed  on  the  home  voyage.    Seals  were  scarce  in  winter  near  the  station. 

They  were  easily  caught  when  they  rested  on  the  ice,  and  only  raised  their  heads 

toitare  with  their  large  eyes  at  the  approaching  enemy,  then  calmly  lying  down 

igtin.    In  October  they  began  to  bring  forth  their  young,  and  were  then  seen 

tuembled  on  the  ice  with  their  young  ones,  though  never  in  such  large  flocks 

u  in  the  northern  regions.    The  seals,  too,  were  of  great  service  to  us.    Their  flesh, 

lod  especially  the  liver,  was  liked  by  every  one,  and  was  preferred  to  that  of 

pengums,  so  that  after  October  the  latter  almost  ceased  to  appear  on  our  table. 

The  fat  yielded  good  oil  for  illumination,  and  the  skies  were  often  used  as  clothing. 

Altogether  we  perhaps  consumed  150  seals. 

1  shall  not  enter  into  details  about  the  other  forms  of  animal  life,  which  were 
the  special  study  of  Prof.  E.  Yanhoflen.  The  bold  and  pugnacious  skua  gulls  were 
CQDBtantly  with  us  in  autumn  and  spring ;  to  hunt  the  greedy  giant  petrel,  when  it 
wai  too  satiated  with  food  to  fly  and  could  only  ran  away,  was  a  favourite  sport. 
Of  the  characteristic  petrels  of  the  southern  polar  sea,  the  snowy  petrel,  in  particular 
wheeled  round  us  in  flocks  with  their  rapid  active  flight  at  their  nesting-place,  the 
Gtosiberg,  while  the  other,  Thalassaca  antarctica^  appeared  there  and  near  the  ship 
in  nnall  groups.  The  small  Wilson^s  petrel  was  common  in  the  summer,  and  single 
specimens  of  the  Gape  pigeon  were  seen.  Of  the  sea-fauna,  besides  seals,  a  species 
of  Kototenia  attracted  general  notice  because  it  was  so  common  in  January  and 
Febroary,  and  was  caught  in  bow-nets,  so  that  we  had  very  tasty  meals ;  while 
another  species  of  fish,  a  Lycodes,  was  only  caught  once,  though  its  flavour,  some- 
what like  that  of  eel,  made  the  members  of  the  expedition  long  for  more. 

The  interval  from  the  beginning  of  May  to  the  beginning  of  September,  the 
period  of  winter  storms,  and  consequently  of  indoor  occupation,  may  be  considered 
the  second  period  of  our  imprisonment.  Our  third  sledge  journey  took  place  partly 
within  its  limits,  and  therefore  was  made  under  the  least  favourable  circumstances. 
When  we  returned  to  the  Gauss  we  found  her  prepared  for  the  winter.  A  very 
important  event  during  our  absence  before  the  middle  of  May  was  the  discovery 
sod  repair  of  the  leak.  It  was  in  the  rudder  well,  and  was  discovered  by  sawdust 
thrown  into  the  water.  Then  followed  attempts  to  establish  electric  lighting.  We 
had  with  us  a  small  windmill,  which,  in  connection  with  our  accumulator,  would 
maintain  sixteen  electric  lamps.  It  was  set  up,  and  on  July  3  the  electric  light 
for  the  first  time  illuminated  the  ship  to  general  satisfaction.  The  wind,  however, 
£uled,  and  at  the  end  of  August  oil  lighting   was  introduced,  every  one  being 
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funitstied  with  a  lamp.  These  lamps  were  of  great  Mrrice  to  ua,  and  wero  used  up 
to  the  time  we  left  the  ice  in  April,  1903. 

Speaking  of  work  outside  iho  elatiao,  I  may  refer  to  a  number  of  Boundings 
taken  b;  Captain  Itufer  duriog  short  sledge  eicurstons  of  a  daj's  duration,  which 
gave  UH  an  insight  into  the  configuration  of  the  surrounding  «ea-floar.  The  short 
intervals  of  fine  weather  were  also  taken  advantage  of  for  the  colleotion  of  rock 
apoaimeos  on  icebergs,  studj  of  the  icebergs  themaelves,  for  pbotogiaphic  surrey b, 
etc.  I  may  also  mention  the  formation  uf  a  depSt,  first  on  a  floe,  and  then  on  an 
iceberg  2^  miles  distant,  as  a  precaution  in  cise  of  ice-pressure  and  a  oonsequent 
mishap  to  the  Gausi.  Otherwise  our  occupations  were  conducted  indoors.  We 
did  not  floffer  from  cold  in  the  ship.  The  steam -heal  iiig  appaiatus  wag  never 
brought  into  use,  etoves  burning  anthracite  being  found  sufficient.  Social  meetings 
were  most  auccesefiil  during  the  winter  storms — celebrations,  lectures,  diacussiona, 
muflic,  games — in  which  ollicera,  staff,  and  crew  took  part.  The  excellent  state 
of  health  that  prevailed  among  the  members  of  the  eipedition  contributed  greatly 
to  this  redult. 

The  third  period  of  our  life  at  the  station  gave  ua  oppottuulties  for  longer 
sledge  exoursiona.  It  began  in  September  and  ended  at  the  begioning  of  December. 
The  excursions  involved  tbe  prolonged  absence  of  several  members  of  the  ex- 
pedition— eight  at  most.  But  no  interruption  waa  caused  in  the  regular  course  of 
work  at  ihe  station.  Almost  every  day,  except  when  there  were  snowstonns — 
and  these  became  less  frequent,  though  they  did  not  cease  altogether— individual 
members  or  parties  made  abort  eicuraions.  Dr.  Oazert  and  I  rpeat  these  in 
measuring  and  examining  tbe  icebergs  and  Soes  in  the  neighbourhood,  Dr.  Gazert 
tuking  vaiitable  photographs.  Prof.  Vaubiiffen  observed  the  Eoala,  which  appeared 
on  the  ice  in  greater  Dumbera  from  October  onwards,  tending  tbeir  young,  and 
alrio  the  bird  life,  which  increased  in  number  and  variety  as  the  winter  storms 
abated.  Dr.  Philtppi  collected  the  erratic  rock  detritus  on  the  icebergs,  and  took 
some  valuable  photographs.  Captain  Rufer  executed  additional  soundings,  and 
other  officers  measared  the  thickness  of  the  ice,  and  noted  tbe  changes  in  its 
position,  and  the  opening  out  of  fisauree  and  leads.  Movements  occurred  in 
tbe  ice  4  miles  east  of  the  Gauss,  and  there  were  leada  in  it  all  through  tbe 
winter,  and  600  yards  to  the  west  a  fissure  had  existed  from  the  beginning  of 
September.  Otherwise  the  condition  of  the  ice,  except  for  trifling  variations, 
remained  the  same  till  we  were  released  on  January  30,  1903.  The  light  in  spring 
was  very  good  for  photographic  work,  and  Dr.  VaQhiJEPeQ,  Dr.  Oazert,  and  Dr. 
Philippi  obtained  308,  386,  and  830  photograplis  reapectively. 

Tbe  fourth  and  last  period  of  our  stay  at  the  atatioo  extended  from  the 
beginning  of  December,  1902,  to  February  8, 1903.  Tbe  condition  of  the  ice  pre- 
vented us  from  going  far  from  the  ship,  not  ao  much  because  tbe  ice  was  dangerous, 
an  that  its  surface  bad  become  so  disintegrated  that  one  sank  deep  into  it  at 
every  step.  Then  snow-ahoes  were  brought  out,  especially  the  Norwegian  iki. 
Sledging  woa  continued  for  a  time,  the  team  being  increased  from  seven  to  nine  or 
eleven  dogs,  and  short  excursions  were  made  till  the  ice  began  to  break  up  on 
January  30.  In  December,  pools  were  formed  in  tho  hollows  between  the  snow- 
drifts and  the  ioequnlities  of  the  ice,  and  here  and  there  holes  were  sunk  by 
melting  right  down  to  the  water.  In  January  they  froze  over,  though  thaning 
still  proceeded  below.  Through  these  cijnnections  with  the  sea,  seals  appeared  in 
til  parts  of  the  ice,  and  not  only  at  the  well'known  fissures,  so  that  our  sportsmen 
fonnd  plenty  of  game  close  to  tbe  Oanst. 

ITie  work  of  the  station  was  carried  on  without  interruption  till  January  30, 
and  wss  then  stopped  because  iLo  icebergs  in  the  immediate  neighbourhood  begBQ 
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to  more.    At  this  time  the  vessel  was  set  in  order  ready  for  our  departure,  and 
works  were  started  for  the  purpose  of  helping  the  ship  out  of  ica  herth.    A  path 
of  rubhish  10  or  12  yards  broad  was  laid  from  the  bow  of  the  Oaitss  east  and  west 
cfW9t  the  ice  in  order  to  promote  the  thawing.    It  was  1^  mile  loug,  and  ended  on 
the  east  at  a  field  of  level  ice  where,  as  we  perceived  on  our  imprisonment,  there 
was  a  frozen-over  lead,  and  therefore  an  opening  might  be  looked  for ;  to  the  west 
it  sLded  at  a  fissure  which  was  formed  at  the  beginning  of  September,  and  had 
gradually  spread  to  2  or  3  yards  at  the  end  of  December.    Ashes  and  refuse  had 
been  collected  since  June.  At  first  much  doubt  was  entertained  as  to  its  usefulness, 
bat  afterwards  all  agreed  that  the  result  was  most  satisfactory,  and  regretted  that 
mors  had  not  been  collected.    However,  enough  refuse  was  dug  out  of  the  snow- 
drifts on  the  west  side  of  the  vessel  to  finish  the  path.    Two  to  four  men  were 
constantly  at  work  at  it  from  the  beginning  of  December.    The  effect  was  striking. 
The  ice  beneath  melted  away  rapidly,  and  in  January  a  steep-sided  trench  6  feet 
deep  was  formed  in  the  pack-ice,  which  was  in  parts  filled  with  water  and  could 
float  canoes.    In  some  spots  the  whole  mass  was  broken  through,  and  seals  and 
hlocks  of  ice  came  up.    In  January  the  channel  froze  over,  but  the  ice  continued 
to  melt  beneath,  and,  at  any  rate,  a  line  of  small  resistance  had  been  formed,  where 
finally  the  ice  broke  and  we  escaped.    Still,  this  work  was  insufficient,  for  the 
psck-ice  lay  quite  immovable,  and  only  slight  changes  were  observed  at  its  outer 
border  towards  the  east.    As  January  drew  to  a  close,  tbe  opinion  spread  that  it 
would  not  break  up  at  all,  and  indeed,  considering  tbe  prevalence  of  easterly 
wisds,  could  not  break  up. 

We  therefore  began  to  dig  out  the  Gauss^  and  first  on  the  west  side ;  but  it 
proved  an  impossible  task,  as  the  drifts  were  fully  35  feet  deep,  and  our  work  was 
rendered  useless  by  a  snowstorm.  Then  the  east  tide  was  attacked,  and  from 
Jtnnary  26  to  February  7  the  whole  crew  and  officers  worked  hard,  digging, 
lawing,  and  blasting,  and  excavated  a  hole  by  tbe  middle  of  the  ship  21  jards 
long  and  6  broad.  Ice  18  feet  thick  on  an  average  had  to  be  removed,  and  there- 
fore the  mass  excavated  amounted  to  about  1240  cubic  feet.  It  was  a  great  feat, 
but  little  in  comparison  to  what  must  be  accomplished  if  we  were  to  get  free. 
Gslcolate  how  we  might,  and  taking  into  account  all  circumstances  that  might 
lighten  the  labour  and  accelerate  the  progress  of  the  work,  we  could  not  estimate 
its  duration  at  less  than  a  year. 

On  February  8, 1903,  we  were  relieved  from  our  toil  and  set  free.  The  increased 
power  of  tbe  currents  at  full  and  new  moon  had,  on  January  30,  enabled  tbe 
icebergs  around  us  to  move  northwards  through  the  loose  pack  and  to  break  it  up. 
Oa  February  2  we  ourselves  began  to  drift  amid  a  pack  2 A  miles  long  by  1^  broad, 
which  had  separated  in  the  west  along  the  before-mentioned  lead.  We  drifted  with 
this  pack  a  bttle  to  the  east,  a  little  to  the  north,  and  then  back  again  among  the 
icebergs  we  knew  eo  well,  some  of  which  we  kne^  to  be  stranded.  Tbe  pack 
leemed  unable  to  break  its  bounds.  We  had,  however,  frequently  noticed  move- 
ments of  the  ice  within  our  pack  caused  by  swells.  On  the  morning  of  February  S 
these  were  stronger  than  ever ;  sea-water  forced  its  way  through  the  fissures  into 
oar  artificial  channel  and  fell  back  again.  The  ice  groaned  and  bent;  it  could  not 
withstand  this  force.  About  midday  an  east  wind  again  arose  and  threatened  to 
drive  us  westward  against  the  bank  of  icebergs  and  once  more  imprison  us,  but  at 
about  a  quarter  past  three  two  short  shocks  were  experienced,  and  we  knew  that 
the  ioe  had  broken.  The  dogs  were  quickly  got  on  board,  while  the  meteorological 
station  and  all  the  apparatus  which  still  remained  in  the  ice  was  packed  up.  By 
five  o'clock  the  rift  had  so  widened  that  the  people  on  the  icd  had  to  be  taken  on 
boiid  by  means  of  ropes.  The  machinery  was  free,  and  at  7  p.m.  (February  8, 
No.  ILr— August,  1903.]  p 
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1903)  we  left  out  wioter  qiinrters  amid  three  hearty  cheere,  steamiog  alaii°:  ilie 
lead  which  bad  opened  toivardB  the  west,  until,  turning  northward,  we  rounded  the 
end  of  the  bank  of  6zed  hergs  which  had  bo  long  held  ux,  and  proceeded  on  our 
voyage. 

Beforedeacrihing  the  further  course  of  the  espeditioD,!  propose  Co  giveaayaopiis 
of  the  Bledge-joumeys  undertaken  from  the  Oausa.    These  were  as  fallows : — 

1.  March  18-26,  1902.— Dr.  Philijip;,  second  offioar  Vahse),  and  one  seainan. 
Two  sledges.  Ascent  of  the  Gausaberg.  Photographs  taken  aud  geological  speci- 
meos  collected. 

2.  Jpra  4-lG,  1902.— Dr.  Philippi,  first  officer  Lerche,  and  seamen.  Four 
sledges.  Geologictl  research  on  Gaussbei^.  Photographs  taken.  Ice-hut  built  at 
foot  of  mountain,    Meieorulogioal  instrumnnta  set  up  there. 

3.  April  22  to  May  15,  1902.— Prof,  von  Drygalaki,  Prof.  Vanhoffeo.  Dr. 
Gaxert,  second  officer  Ott,  nud  seamen.  Four  sledges.  System  of  marks  lixed  and 
measured  up  on  the  land-ice  near  Gaussberg.  Fishing,  sounding,  and  dredging  in 
ihe  aea  near  the  Oauseberg,  and  the  edge  of  the  land-ice.  Meieorologicsl  and 
aiittDnomical  observations  ;  zoological,  botanical,  and  geological  spectmeiu  coUecled. 
Photographs. 

4.  BepUnAer  16  to  Oitober  11,  1902.— Prof,  von  Drygalski,  Prof.  VanhQffen,  Dr. 
Qazsrt,  Dr.  Bidlingmaier,  second  officer  Vahsel,  and  seamen.  Four  sledges.  Westerly 
route  to  Qanssberg.  Further  measuring  of  mark-system  on  land-ice.  Supple- 
mentary measurement  of  Oaussborg.  Fhcti^rani metric  work.  Fishing,  dredging, 
sounding.  Supplementary  astronomical  observations,  meteorological  and  magnetic 
oluervatiocs,  and  photographic  register  of  magnetic  variations.  Photographa. 
Record  left  in  cairn  on  north-west  declivity. 

5.  Odober  20  to  Noi-cmber  5,  ]  902.— Dr.  Philippi,  first  officer  Lerche,  and 
seamen.  Twoaledgea,  South-westerly  route  to  ascertain  trend  of  the  edge  of  the 
laad-icB  westerly  towards  Gauasberg.  Discovery  of  an  ice-mass  (West  Ice)  attikiog 
south  to  north ;  eastern  edge  follotyed  south  to  neighbourhood  of  Gaussberg,  and 
back  to  neigbbouriiood  of  its  northern  end. 

6.  November  18-21,  1902.^Dr.  Bidlingmaier,  Captain  Rufer,  second  officer 
Ott,  one  seaman.  Two  sledges.  Magnetic  measurements  west  of  winter  station. 
Position  of  northern  end  of  west  ice  ascertained.    Sjundlnga. 

7.  Deumier  1-4,  1902.- Prof,  von  Drygalaki,  Dr.  Gaa?rt,  Dr.  Philippi,  Captain 
Rufer,  and  seaman.  Two  sledgee.  West  Ice  followed  up  to  its  northern  end. 
Soundings. 

Fifty-seven  days  were  occupied  by  Prof,  von  Drygalski  and  Dr.  Gazert  in  sledge 
expeditions,  flfty-tliree  by  Dr.  Vanhoffen,  and  lesser  periods  by  other  principals  lo 
the  expedition. 

It  will  appear  from  the  foregoing  table  lliat  the  third  and  four  lb  journeys  made 
at  a  time  when  llie  winter  storms  were  at  iiand,  were  protracted  beyond  the  rest. 
The  value  of  sledge  journeys  is  manifest.  Kew  points  of  interest  were  discovered 
-with  regard  to  the  continental  relations  of  the  south  polar  land-ice,  sn  exact  realiza- 
tion of  south  polar  conditions  from  our  position,  etc.  When  I  add  that  these 
journeys  furnished  an  antidote  to  the  unavoidable  solitude  of  a  sojourn  in  pjlar 
regions,  it  will  l>e  understood  how  much  I  appreciate  the  o:tcellont  equipment  of  our 
dog-teams,  without  which  these  journeys  could  not  have  been  prosecuted.  The 
land  might  hare  been  reached  without  them,  but  lengthy  journeys  would 
have  been  impossibli>.  Seven  lo  nine  dogs  were  used  lo  each  slelge ;  with 
seven,  a  burden  of  6T0  lbs.  could  be  dragged  over  difficult  ice.  The  dogs 
were  harnessed  by  pairs,  with  a  leider  In  front.  Where  no  track  was  obrioua,  one 
of  us  led  the  way.     We  lived  and  slept  in  tents  and  sleeping-bags,  which  afforded 
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■offieieDt  protection  from  cold  as  severe  as  —  30°  G.  (  -  22°  Fahr.).  Cooking  was  done 
with  petroleum  or  naphtha ;  on  the  fourth  journey  we  lost  our  fuel  and  had  recourse 
to  seml-Uubber,  and  were  forced  to  kill  seals  for  use  as  food  for  men  and  dogs.  The 
oght  inmates  of  a  tent  were  once  confined  to  it  for  forty  hours  by  a  snowstorm. 

On  b^g  freed  from  our  winter  quarters  on  February  8, 1903,  our  object  was  to 

inTestigate  the  coast  region  to  the  west.   When  we  had  passed  the  northern  end  of 

the  ice-barrier^  which  had  obstructed  us  so  long,  on  the  ereniog  of  February  8,  we 

took  a  course,  not  easterly  or  north-easterly  (which  at  first  appeared  the  most 

direct),  bnt  northerly,  with  the  intention  of  diverging  to  west  when  possible.    My 

orders  to  the  captain  were  to  keep  the  best  available  course  between  north  and 

west.    Meanwhile,  a  gale  which  had  sprung  up  at  the  moment  of  our  release 

developed  into  a  regular  snowstorm,  and  on  February  9  we  were  again  beset  in 

pid[-ioe.    When  it  cleared,  we  found  ourselves  at  the  north-eastern  end  of  the 

west  ice.    The  time  from  now  to  March  16  was  occupied  in  breaking  a  way 

thzcogh  the  pack  with  the  engines,  the  captain  taking  every  opportunity  of  pro- 

gnodng,  first  north-westerly,  then  more  to  the  north  and  north-north-east  through 

drift-ice.    Sounding  and  other  hydrographic  work,  with  magnetic  observations  on 

the  pack  and  on  board,  occupied  us  now,  and  afforded  interesting  results.     A 

marked  difference  of  climate  was  observed  in  comparison  with  the  station  we  had 

006a[Aed  only  a  little  further  south.    We  had  had  easterly  winds  there,  but  west 

linds  now  reached  us,  and  the  weather  was  relatively  warmer. 

Our  course  had  been  along  the  northern  edge  of  the  west  ice.  On  February  19 
we  lost  it  in  65°  32'  S.,  87°  40'  £.  (from  Greenwich),  having  already  passed  the 
boQodary  between  the  shallow  and  the  deep  sea  on  February  16  in  65°  45'  S.,  87° 
57'  E.  On  that  day  we  had  soundings  at  3  a.m.  in  371  metres  (203  fathoms) ; 
10  a.m.,  1103  metres  (603  fathoms) ;  8  p.m.,  1611  metres  (880  fathoms).  Here, 
then,  there  is  a  rapid  fall  from  the  Antarctic  shelf. 

Till  February  20  we  followed  fairly  long  channels,  covered  already  with  young 
iee,  in  a  westerly  direction.  After  this  channels  through  the  pack  were  few, 
iDd  progress  was  slow.  On  February  21  we  met  with  an  iceberg  which  we  had 
previously  marked ;  it  demonstrated  a  westerly  and  somewhat  northerly  drift.  The 
character  of  the  pack  was  changing,  and  we  were  subjected  to  some  wrenching 
sod  squeezing  from  the  blocks.  An  increasing  swell,  moreover,  hindered  and 
fioally  prevented  astronomical  work  on  the  pack.  The  ship  behaved  in  every  way 
latisfactorily,  withstanding  the  ice  and  boring  through  it  effectively.  Oar  best 
icrew,  however,  was  broken  off  against  an  ice-block.  The  ice-dSbris,  resulting 
^m  the  collision  of  the  floes,  formed  our  most  serious  hindrance  by  stopping  the 
momentum  of  the  ship. 

The  time  was  now  at  hand  when,  a  year  previously,  we  had  lain  up  in  the  ice. 
We  were  drifting  northward,  and  were  leaving  the  ice  for  clear  water,  and  the 
qaestion  was,  what  next  ?  The  possibility  that  the  ship  would  be  overtaken  by 
winter  storms  in  loose  pack-ice  without  a  firm  position  opened  up  the  possibility 
of  dangers,  and  of  having  to  remain  under  steam.  For  this  our  coal-supply 
would  be  insufficient.  These  and  other  reasons  led  some  to  advise  our  departure 
from  the  south  polar  regions. 

In  spite  of  this,  I  decided  upon  a  further  attempt  southward.  Our  expected 
release  took  place  on  March  16, 1903,  the  pack  being  loosened,  and  we  proceeded 
under  steam.  We  steered  at  first  north  (March  14),  then  west  (March  15),  and 
reached  the  outer  edge  on  the  16th,  in  63°  52'  S.,  83°  19'  E.  The  outer  edge 
Ity  over  1°  north  of  the  position  determined  in  February,  1874,  by  the  Challenger. 
We  followed  the  edge  (seeing  a  few  icebergs)  at  first  west,  then  (March  17,  after- 
noon) south,  with  an  open  sea  before  us.     The  water-temperature  was  remarkably 
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high.  The  dark  gruy  albktross  {PhncMriafiUiifinota)  acd  otber  birds  accompanied 
ua,  aod  suggested  bf  their  preeeoce  Ibe  eitistence  of  an  ice-free  «ea  to  tho  south. 
On  the  evening  of  March  18,  however,  we  were  stopped  hy  an  iee-barrior. 
Next  day  came  a  slorm  frmii  i)ie  west,  aod  we  ascertained  that  the  open  water 
was  closing  in.  Un  llarch  20  we  coDtiaued,  first  west,  then  south,  progressing, 
witli  checks,  through  ohaDnels  and  leads  till  March  2G.  ScientiGc  work  occupied 
UB  during  these  checks. 

It  soon  became  clear  that  where  we  were,  surrounded  by  icebergs  (100  were 
counted  in  a  day  from  the  orow'a  nest),  the  sole  protection  to  bo  derived  from 
the  firm  freeiiDf!  of  the  whole  could  not  be  counted  upon.  To  proceed  south  was 
impossible,  for  the  new  ice  conid  not  be  broken,  and  on  all  counts  the  position  of 
the  ship  would  be  hazardous ;  the  coal,  moreover,  would  not  lost  long  enough. 
I  gave  the  order  to  tern  on  April  6  about  midday,  and  it  waa  carried  oat  in  ''ii°  58' 
S.,  and  70°  33'  E.  It  loay  be  safely  a^erled  that  we  should  have  been  in  the 
same  predicatuent  at  only  a  few  minutes  of  latitude  north  of  our  winter  quarters. 
This  shows  once  more  how  neatly  extremes  meet  in  the  south  polar  r^ion.  The 
inflnence  of  ihe  wide  glidle  of  ocean  with  its  westerly  storms  and  heavy  swells 
extends  across  two  degrees  of  heavy  pack-ice  to  the  near  neighbourhood  of  the 
fixed  inland  ice  amid  (he  shallows  of  [he  continental  thelf,  keeping  the  ice  in  a 
oonstant  state  of  unrest.  The  steady  ice-conditions  which  we  had  at  our  winter 
quarters,  and  to  which  alone  we  owed  the  possibility  of  carrying  out  our  scientific 
observations  there  in  their  entirety,  depended  principally  on  tbe  easterly  storms, 
together  with  the  climatic  iDflaoaces  of  tbe  inland  ice  and  stranded  icebergs.  Snch 
conditions  would  probably  be  constantly  repeated  at  the  spot  in  question,  and 
might  oven  last  throughout  the  year,  as  there  are  shoals  on  which  some,  at  teatt, 
of  the  bergs  that  break  from  the  edge  of  the  inland  ice  must  be  stranded. 

On  April  0  wo  got  clear  of  the  ice.  The  storm-tossed  blocks  through  which 
we  passed  made  a  magnificent  picture.  The  boundary  of  the  pack-ice  caat  of  us 
trended  northward,  so  that  till  the  evening  of  April  10  the  ice-blink  was  visible. 
We  struck  single  blocks  of  ice  on  the  10th.  To  west  we  saw  no  sign  of  pack-ice. 
The  sea- temperature  on  learing  the  ice  la  61°  3^'  S.  and  79°  47'  E.,  as  usual,  rose 
rapidly.  Mngnetic  and  oceanograpbic  work  was  done  on  the  way  home,  but  the 
deep-sea  dredge  could  not  be  used  owing  to  stormy  weather.  On  April  13,  in 
hVP  54'  S.,  70°  22'  E.,  the  last  iceberg  was  passed.  Korguelen  island  was  passed 
on  the  I'.Hh,  St.  Paul  on  the  2Gth,  New  Amsteidam  on  the  27th.  Betweeo  April 
30  and  May  3  we  passed  from  tbe  roaring  forties  into  the  calms,  and  entered  the 
trades  on  May  3.  On  May  II  two  shipa  were  seen,  and  the  secood  was  spoken 
and  a  message  sent  to  tbe  German  consul  at  Delagoa  hsy.  Port  Xatal  iras 
reached  on  May  31,  aid  on  June  9  the  harbour  of  Simons-town,  in  False  bay. 
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EUROPE. 

NoHTH-WBaT   EUBOPE. 

. '  Compendium  of  Geography ;  Euroiie.'   Vol.  ii 
London:  Stanford,     1902. 


I 


Edited  hy  G.  G.  Chishotm. 


Is  the  new  issue  of  this  series,  the  second  volume  of  Earope  it  devoted  largely 
to  an  eiabotata  treatment  of  the  British  Isles.  The  whole  volume  (without  reckon- 
ing index)  contains  720  pages :  of  these  560  are  occupied  with  England,  Scotland, 
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and  Irebnd.    The  traatment  is  throughout  interesting,  Tigorous,  thoughtful,  and 
minute ;  but  is  somewhat  out  of  proportion  to  the  rest  of  Europe.    In  particular, 
ehapCers  xi-xiv.,  on  Early  Inhabitaots  of  Britain,  on  Roman  Britain,  on  The 
Teutonic  Settlemmts  in  Britain,  on  The  Efifects  of  the  Teutonic  Settlements,  on 
Hie  Norman  Conquest  and  its  Results,  though  each  and  all  of  high  excellence  in 
themselTeB,  are  of  a  character  very  different  from  what  is  anywhere  to  be  found 
under  the  other  lands  of  our  continent    Elsewhere  the  historical  detidls  giyen  are 
mostly  incidental  to  the  description  of  the  towns.    The  minuteness,  also,  with 
which  the  past  conditions  and  phases  of  British  trade  are  renewed,  and  contrasted 
with  the  present,  is  quite  unlike  what  we  find  in  the  treatment  of  other  European 
regions  in  this  series.    Thus  chapters  xyi.-xxii.,  on  The  Population  of  England — 
Domesday  to  1800, — and  on  English  Agriculture,  Mining  and  Smelting,  Manufac- 
tures, Foreign  Commeroe  and  Ship^nng,  and  Political  Situation  daring  the  same 
period,  from  the  elerenth  ceutury  to  the  doie  of  the  eighteenth,  together  with  the 
daborste  survey  of  England  in  the  Nineteenth  Century,  may  be  called  unique  in 
this  series.    Nothing  really  parallel  to  it  is  even  attempted  elsewhere;  nor  could 
it  have  been  without  swelling  the  Compendium  to  unwieldy  size.    Very  high  praise 
must  at  the  same  time  be  given  to  much  of  the  matter  in  these  portions  of  Mr. 
Chisholm's  work :  one  only  wishep,  at  times,  that  he  would  quote  less  and  give 
his  opinions  more ;  for  (as  on  pp.  274,  275,  in  his  discussion  of  English  population 
Qoder  William  the  Conqueror)  these  opinions  are  admirably  sane  and  avoid  the 
lidsehood  of  extremes  very  happily.    In  the  account  of  Ireland  sufficient  direct 
attention  does  not  seem  to  be  given  to  the  American  emigration  of  the  Irish  race, 
and  to  the  steady  drain  upon  the  prosperity  of  the  Green  Isle  which  this  involves, 
esosing,  in  spite  of  every  measure  to  the  contrary,  a  continuous  and  still  existent 
decline  in  the  population  of  the  country  as  a  whole,  and  an  unarrested  decay  in 
numy  of  its  industriev.     Unstinted  praise  must  be  given  to  the  care  and  zeal  with 
whidi  Mr.  Chisholm  has  undertaken  what  is  really  a  separate  treatise,  involving 
s  great  mass  of  work,  upon  his  owo  country ;  and  especial  value  attaches  to  the 
itatistical  parts  of  this  treatise.  C.  R.  B. 

History  of  Falmouth. 

*  Old  Falmouth.  The  Story  of  the  Town  from  the  Days  of  the  Killigrews  to  the 
Earliest  Part  of  the  Nineteenth  Century.'  By  Susan  £.  Gay.  London :  Headley 
Brothers.     1903. 

The  title  sufficiently  explains  the  scope  of  this  book,  which  contains  a  large  mass 
of  interesting  information  on  the  fortunes  of  Falmouth  through  the  most  stirring 
days  of  its  history.  Although  lacking  the  antiquity  of  some  of  our  more  famous 
towns,  the  story  of  Falmouth  has  a  charm  of  its  own,  and  supplies  an  interest- 
ing object-lesson  of  the  vicissitudes  brought  about  by  the  changing  conditions  of 
different  times.  The  early  history  of  the  site  centres  in  the  Manor  of  Arwenack, 
which  came  into  the  hands  of  the  Killigrew  family  (previously  landholders  else- 
where in  Cornwall)  through  the  marriage  of  Simon  Killigrew  to  a  daughter  of  the 
Lord  of  Arwenack  towards  the  end  of  the  fourteenth  century.  It  was  through  the 
efforts  of  a  later  member  of  the  family,  who  had  entertained  Sir  Walter  Ilaleigh 
in  his  castle  on  his  return  from  Guiana,  and  found  in  him  a  cordial  supporter  of 
his  proposal  to  utilize  the  great  natural  advantages  of  the  site,  that  the  permission 
of  King  James  I.  for  the  development  of  the  town  was  obtained.  But  the  palmy 
days  of  the  place  were  those  of  the  Postal  Packet  Service,  of  the  stirring  history 
of  which,  and  the  daring  exploits  of  the  captains  engaged  in  it,  Miss  Gay  has  much 
to  tell.     The  modern  decline  of  the  place  as  a  port  of  call  (though  its  graving 
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docks  offer  unusual  facilities  for  repairs  to  the  largest  vessels)  has  been  due  to  the 
advent  of  steam-navigation,  which  encouraged  the  great  liners  to  make  use  of  the 
short  cut  across  the  bay  to  Plymouth.  The  future  prospects  of  the  place  lie  in  its 
development  as  a  health-resort,  in  which  respect  it  possesses  many  of  the  advantages 
of  the  more  fashionable  resorts  further  afield.  But  Miss  Gkiy  makes  a  well-justified 
protest  against  the  prospective  ruining  of  its  natural  beauties  by  the  vandalism  of 
the  modem  builder. 

Some  notes  are  given  on  the  earliest  msps  of  Falmouth,  one  of  which,  drawn 
in  the  reign  of  Henry  YIII.,  is  reproduced  in  facsimile.  There  are  also  many  illus- 
trations of  the  old  architectural  objects  of  the  place,  and  portraits  of  its  most  dis- 
tinguished worthies,  including  members  of  the  old  quaker  fiunily  of  Fox. 


ASIA. 

SiBBBIA. 

*  Greater  Bussia.'    By  Wirt.  Gerrare.    London :  Heinemann,  1902. 

This  is  a  new  book,  and  a  useful  one,  added  to  the  now  considerable  library  of 
modem  works  on  Siberia,  the  Amur,  and  Manchuria.  The  style  is,  it  must  be 
confessed,  rather  flat  and  stale,  but  the  matter  is  not  unprofitable.  The  arrange- 
ment of  the  narrative,  and  of  the  author's  remarks  and  discussions^  is  sometimes 
wanting  in  cleamess^  in  logical  precision,  and  in  that  brevity  which  is  the  soul  of 
wit :  there  are  occasional  repetitions  of  a  needless  character.  But  a  mass  of  detail 
is  given  us  which  is  obviously — and  professedly — from  first-hand  observation,  which 
is  often  very  interesting  and  suggestive,  and  which  receives  great  assistance  from  a 
series  of  excellent  illustrations.  The  chief  addition  Mr.  Gkrraie  makes  to' previous 
Western  knowledge  is  in  his  account  of  a  new  Bussian  railway  in  Mongolia.  This 
branches  off  from  the  main  Siberian-Manchurian  line  about  70  miles  west  of 
Ehailar  and  about  650  miles  north  of  Pekin,  and  thence  drops  down  southward 
towards  Ealgan  and  the  Great  Wall  of  China  along  the  western  slopes  of  the  Greater 
Ehingan  range,  running  almost  due  south  at  first,  south-south-west  later.  It 
skirts  the  eastern  side  of  Dalai- Nor  and  Buln-Nor  lakes,  and  is  intended  (aooording 
to  the  information  collected  by  the  author  while  travelling  in  disguise  through 
Manchuria)  to  follow  the  old  Mongol  trade-route  from  the  Ehalkha  river  to  Dolon- 
Nor  and  Ealgan.  It  Is  a  substitute  for  the  Eiakhta-Ealgan  railway  scheme 
— across  the  Gobi  desert — and  is  said  to  have  been  suggested  to  the  Russian 
authorities,  partly  by  their  own  travellers  and  surveyors,  partly  by  Scandinavian 
missionaries  flying  before  the  ''  Boxers  '*  and  taking  refuge  within  the  Bussian  lines. 
Only  a  small  part  of  the  new  branch  was  finished  when  Mr.  Gerrare  passed  along 
the  trunk  line  to  the  north,  but  if  it  has  been  presEed  forward  with  the  same  speed 
as  the  other  parts  of  railway  construction  in  Bussian  Asia,  it  may  well  by  this  time 
have  reached  within  measurable  distance  of  Ealgan.  If  eo,  its  importance  will  be 
obvious :  strategically,  it  woold  clearly  be,  when  completed,  the  most  important 
part  of  the  whole  Siberian  system. 

In  Greater  Bussia,  the  author,  while  criticizing  freely  and  sharply,  speaks  on  the 
whole  with  well-balanced  approval  of  recent  developments.  Certaioly  there  has 
been  a  marked  improvement  since  the  old  regime,  the  time  of  Nicolas  I.,  or  even  that 
of  Alexander  11. ;  and  the  improvement  has  affected  both  sides  of  the  Urals,  though 
not  equally.  *'  There  has  been  a  great  awakening  of  Bussia.  The  people,  debarred 
generally  from  active  participation  in  politics,  have  directed  their  energies  towards 
the  conmiercial  and  industrial  exploitation  of  their  native  land.*'  In  particular,  *'  the 
Siberia  opened  by  the  railway  is  a  land  of  much  promise,"  and  especially  promising 
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are  tbe  nieWer  settlements  a?ODg  the  Ibe,  neat  railway  building^i,  immigration  homes, 
■chodls,  ohnrcheFy  mills,  f  tores,  subetintial  aod  commodious  dwellings  of  all  sorts, 
^jrpiealof  tbe  free  colonies  which  the  Russian  Groverament  has  of  late  been  planting 
•o  assiduously.  In  the  exact  phrase  used  by  J.  Y.  Simpson,  in  his  '  Side  Lights  on 
Siberia,'  Mr.  Gerrare  concludes  that  Russia  seems  to  be  "  developiog  faster  than  any 
other  Eoiopean  nation,"  and  notes  the  Russian  passion  for  the  most  recent  American 
inTentioDS,  co-existing,  however,  with  an  extreme  backwardoess  and  a  blind  cooser- 
▼atism  in  many  parts  and  on  many  sides  of  life,  and  especially  of  agricultural 
life.  G.  R.  B. 

AFRICA. 

Tbipoli. 

*  A  travers  la  Tripolitahie.'    Par  H.  M.  de  Mathuisienlx.    Paris :  Hachetle.    1903. 
The  modem  literate  re  on  Tripoli  is  so  scsnty  that  even  this  unpretentious 

little  work,  written  by  a  trareller  who  was  accorded  unusual  facilities  for  pene- 
trating the  interior,  is  a  welcome  addition  to  oar  knowledge  of  that  country, 
although  the  preface  by  M.  Bertrand  perhaps  exaggerates  somewhat  tbe  general 
inaccessibility  of  the  vilayet  to  Europeans.     Much  as  the  authorities  are  averse  to 
permitting  the  free  passage  of  travellers  beyond  the  walls  of  the  capital,  more 
than  one  recent  traveller  has  succeeded   in  gaining  some  first-hand  knowledge 
of  the  country,  which  towards  the  middle  of  the  nineteenth  century  was  still 
mors  accessible  to  the  outside  world.    The  early  chapters  of  the  book  give  a 
gnipbic  description  of  the  city  of  Tripoli,  its  antiquities,  its  motley  inhabitants, 
and  its  relations  with  tbe  far  south  by  the  caravan-route  a'^ross  the  Sahara  ; 
bat  more  novelty  is  perhaps  presented  by  the  account  of  tbe  author's  two  circular 
toors  in  the  interior,  in  the  course  of  which  he  visited  the  Gkiriana  and  Tiffren 
nj^ds  to  the  west,  and  the  plateau  of  Tarunha  and  the  Meellata  mountains  to 
the  cast,  of  the  centre  line  cf  the  country.    The  whole  of  this  mountainous  zone 
Ms  steeply  to  the  north  in  an  escarpment  broken  by  numerous  wadis,  while  to 
the  sonth  it  falls  gradually,  in  accordance  with  the  dip  cf  the  strata,  to  the  stony 
deserts  of  tbe  Hammada  el  Homrs.     As  the  northern  outliers  of  this  elevated  zone 
show  a  reversed  dip,  the  author  suggests  that  the  original  line  of  the  water-parting 
nm  nearer  to  the  sea,  and  has  been  pushed  back  by  the  effects  of  erosion.    The 
scattered  Berber  population  of  the  Tripolitan  "  Jebel "  has  lost  all  its  old  love  of 
freedom,  and  the  whole  country  is  under  the  effective  occupation  of  the  Turks. 

M.  de  Mathiusieulx  draws  a  melancholy  picture  of  the  poverty  and  desolation 
of  the  country,  and  considers  as  a  mere  delusion  the  idea  that — apart  fromBarka — 
aoy  great  amelioration  of  its  agricultural  capabilities  is  possible.  He  considers 
that  the  present  state  of  things  is  due  to  the  destruction  of  the  forests,  which,  in 
his  opinion,  once  covered  the  mountains,  though  it  may  be  doubted  whether  the 
evidence  is  such  as  to  justify  this  conclusion.  He  h%s  much  to  say  on  the  most 
interesting  antiquarian  remains  which  are  scattered  so  thickly  over  much  of  the 
eoontry,  some  of  which  be  was  able  to  bring  to  light  for  the  first  time.  Various 
examples  of  these  are  to  be  found  among  the  author's  photographs,  which  also  give 
a  good  idea  of  the  general  surface  features  of  the  country. 

Adventures  in  British  East  Africa. 

*  An  Ivory  Trader  in  North  Kenia.'    By  A.  Arkell-Hardwick,  rjua.s.    London  : 

Longmans.     1903. 

Although  largely  concerned   with  sporting  adventure,  this  book  acquires   a 
farther  interest  from  the  fact  that  it  deals  with  a  country  still  beyond  the  outskirts 
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nf  ciTilizatioD,  and  to  which  but  a  fen  travellers  had  previously  penetrated.  The 
author  belongs  to  the  class  of  young  and  adventuraua  EDglishmeD  who  did  so  much 
in  the  earlj  pioceering  days  to  extend  the  bounds  of  geographical  knowledge, 
though  with  the  greater  demaoda  made  on  tlie  traveller  by  modern  scientific 
methods  such  journeye  must  now  lake  a  more  or  less  aubordinate  place  in  the 
scale  of  merit.  Without  posseeeing  tlie  scientiGo  traioing  which  would  enable  him 
to  give  a  pystemntic  acoounC  of  tbe  goography  of  the  diatrlcta  viaited,  he  ahona 
himieir  an  observer  of  some  ncuteneas,  and  had  he  lived  some  balf-ceotary  earlier, 
he  would  probably  have  taken  a  high  place  among  the  adventaroua  apirits  who 
rolled  back  the  curtain  of  mystery  which  tlien  ouvered  the  interior  of  Africa, 

Mr.  H&rdwick,  wbo  bad  previously  leJ  a  more  or  less  wandering  life,  and  liad 
gained  experience  with  the  Griliah  South  African  Police  in  Maahonaland,  w«Qt  to 
Eaat  Africa  in  1809,  and  in  course  of  time  joined  two  other  Englishman,  one  a 
hunter  of  much  experieace,  whom  he  names  throughout  "  El  Hakim,"  on  an  ex- 
pedition to  the  uorth-eaat  of  Mount  Kenya,  along  tlio  course  of  the  Owaso  or  Waso 
Nyiro.  It  will  be  remembered  that  this  stream  vvai  tr<iced  by  Chanler  almoat  to 
its  supposed  terminalioQ  in  the  Lorian  sivamp.  On  reaching  his  furthest  point, 
iiowever,  after  many  difBculties  owing  to  [he  desert  nature  of  tbe  country,  no 
trace  of  Lorian  was  visible,  and  though  the  Gwaso  Njiro  was  followed  for  some 
distance  further,  its  cud  was  not  reached.  Mr.  Hanlwick  thinks  that  the  svramp 
e^en  by  Chanler  must  have  been  the  highest  of  a  aaiies,  moat  o(  which  had  sinc« 
dried  up  owing  to  the  three  years' drought  to  which  the  country  bad  been  subject. 
He  drawa  a  atrikiog  picture  of  the  desolation  which  characterixud  the  region  on 
this  account ;  travelling  over  the  loose  brown  soil,  varied  occasionally  with  lava- 
blocks,  being  excessively  fatiguing  to  the  traveller.  Ttie  country  produced  a 
sup?rabundance  of  rhinoceros,  which  caused  constant  alarms  to  the  caravan,  but 
apparently  little  else.  Mr.  Hardwick  and  his  friends  made  the  acquaintance  of  a 
section  of  the  Bendile  Gallas,  who  are  still  little  known  to  geographers.  He  was 
agreeably  impressed  with  their  physique  and  cleanliness,  as  comparcl  with  the 
other  races  with  which  he  had  come  in  contact,  and  gained  a  more  favourable 
impreeeion  of  them  genemlly  than  had  been  done  by  Chanler.  The  Burkeneji, 
another  tribe  met  with  on  the  Gwasa  Nyiro,  are  mora  akin  to  the  Masai,  wbow 
propensities  they  share  to  a  great  estent.  The  caravan  eveulually  made  the  com- 
plete circuit  of  Kenya,  thus  passing  through  other  little-known  districts ;  and 
Mr.  Hardwick'd  descriptions  of  the  country  are  a  eonsiderible  help  to  aa  under- 
standing of  its  characteristic  features. 
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Tho  SchUlmg-See  in  East  Proaiia.— Herr  G.  Braun  of  Kiinigsberg,  who 
is  engaged  in  the  preparation  of  an  important  work  on  the  lakes  of  E  isl  Prussia, 
has  lately  carried  out  soundings  of  s-^me  of  the  lake<,  as  to  whose  contours  little  waj 
previously  koowo.  He  gives  the  results  as  regards  the  Schilling-See  in  the  third 
number  of  Ptkrmanna  MiUeilungtn  for  the  present  year.  The  take  liea  on  the 
elevated  weeiern  part  of  the  Prussian  ridge  known  as  the  "  Oberland,"  and  originally 
belonged  to  the  system  of  the  Drewen'i,  bat,  like  a  whole  series  of  the  Prussian 
lakes,  its  hydrographical  relations  have  been  artificially  modified  by  the  making  of 
tbe  "  OberliLodische  Canal."    The  lakes  of  this  series  may  be  divided  acoordlag  t» 
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iSMr  depths  into  two  main  gronps  lying  east  and  west  of  each  other.    Those  to 

tbe  cast  are  generally  deep  and  markedly  furrow-like,  while  the  western  lakes  are 

ahallow  and  round  in  outline.    Still  further  east  is  another  group  not  connected 

with  the  canal.    The  Schilling-See  is  one  of  the  furrow-shaped  group,  of  which  it 

may  be  ooosidered  thoroughly  typical.    With  others  it  lies  on  a  line  of  depressioo, 

miming  somewhat  west  of  north-west  (the  normal  direction  of  the  long  narrow 

lakea  of  its  class),  the  land>ccntours  between  the  separate  lakes  continuing  the 

▼alley-like  form  of  the  parts  coYcred  by  water.    The  lakes  of  this  clatis  occupy 

troughs  eroded  by  the  glaci^  water  beneath  or  in  froat  of  the  ice-mass,  while  the 

wide  shallow  lakes  are  ground-moraine  lakes.    The  land-contours  drawn  on  Herr 

Brann's  map  bring  out  clearly  the  (at  first  sight)  somewhat  singular  fact,  wliich  is 

explained,  howerer,  by  the  glacial  history  of  the  region,  that  the  lake  crosses  at 

right  angles  the  depression,  little  aboYe  sea-leYcl,  through  which  the  Oberlaadische 

eual  passes,  both  its  north  and  south  en  is  being  bordered  by  comparatiYely  high 

ground.    One  of  the  main  deep  basins — in  fact,  the  most  extensive  of  all — lies 

sthwart  the  line  of  lower  ground.    This  exceeds  the  depth  of  100  feet  for  a  length 

of  orer  a  mile.   .From  a- series  of  temperatures,  taken  by  Herr  Braun  on  August 

22, 1902,  the  sudden  fall  of  temperature  takes  place  between  11  and  12  metres 

(36  and  39  feet).    The  surroundings  of  the  lake  are  marked  by  seclusion  and  the 

gneral  absence  of  human  actlYity,  timber  being  the  only  product  calculated  to 

eill  it  forth.    This  clothes  the  steep  shores  of  the  northern  end,  while  those  to 

the  south  are  in  strong  contrast  from  their  bareness.    Herr  Braun  gives  some  de- 

acription  also  of  the  Narieo-See,  one  of  the  group  of  ground-moraine  lakes,  former 

■oondings  of  which  were  confirmed  by  his  o^n  work. 


Invaitigationi  in  Sittan. — Mr.  G.  P.  Tate,  of  the  Indian  Survey  department, 
wbose  previous  work  in  the  western  borderlands  of  India  is  well  known  to  our 
readers,  sends  us,  under  date  May  30, 1903,  an  interesting  account  of  investigations 
made  in  Sistan  during  the  stay  of  the  British  boundary  commission  in  that  region. 
Owing  to  drought  in  Afghanistan,  the  lowrer  Helmund,  and  with  it  the  Hamun-i- 
8Litan,  had  quite  dried  up  in  the  summer  of  1902,  cauaiog  all  the  fish,  as  well  ai 
the  herds  of  wild  pig  and  numbers  of  the  water-fowl,  to  perish.  The  ruins  of  the 
old  city  called  Sbahr-i-Sabari,  which  are  usually  covered  with  water,  were  exposed 
to  view.  They  consist  of  the  foundations  of  houses,  all  constructed  of  baked  brick, 
tod  covering  a  large  area.  Copper  coins  and  other  curios  were  obtained  from  them. 
Mr.  Tate  was  able  to  study  the  floor  of  the  lake,  the  configuration  of  which  is  of 
much  interest.  It  consists  of  a  series  of  shallow  pan-like  hollows,  with  low  ridges 
betireen,  but  connected  with  each  other  by  narrow  channels.  The  ridges  are 
covered  with  water  in  a  normal  season,  but  even  then  admit  of  the  crossing  of  the 
Hamun  by  wading.  Levels  taken  on  the  dry  be  i  of  the  lake  showed  an  upward 
inclination  towards  the  west  and  sjuth.  The  Helmund  began  to  rise  on  March  1, 
sod  the  lake  had  since  been  gradually  filling,  the  water  entering  almost  entirely  by 
the  Bud-i-Pcrian,  which,  as  the  Sikear  branch  will  soon  be  quite  abandoned, 
promises  to  become  the  main  and  only  branch  of  the  river.  (For  the  Yarious 
changes  of  the  course  of  the  Helmund,  of.  Major  Syke»*s  paper  in  vol.  xix.  p.  143.) 
When  the  Bud-i-Perian  silts  up,  Mr.  Tate  thinks  that  the  river  will  revere  to  its 
tncient  bed  under  the  cliffd  of  the  Dasht-i-Marp  and  the  district  of  Sir-o-Tar  to 
the  east.  The  Hamun  fills  up  from  the  east  and  north,  the  water  gradually 
•praading  south  into  the  Snela  river  and  the  Gaud-i-Zirreh,  a  circumstance  which 
hesrsout  the  results  of  the  ItvclUng.  At  the  end  of  April  it  wds  [>08iible  to  ride 
scroBs  the  Hamun,  with  practically  uo  water  on  the  way,  but  on  tde  returu  on  May 
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8,  tbe  CTOBBiog  was  effected  on  rftfts  of  bulrushes,  the  camels  wading.  A  current  uf 
2i  miles  an  hour  naa  then  setting  south.  Both  the  Farah  Rud  aud  tbe  Kbaab 
Rod  (north  and  cast  of  the  HamunJ  were  alio  in  3ood,  and  helped  to  Gil  the 
depression.  At  the  embouohure  of  the  latter  a  large  area  is  flooded  around 
Cbabansur,  producing  rioh  pasture  after  the  floods  have  dried.  It  is  called 
Ashkiaak.  This  term  (or  '*  .\shkin*')  la  generally  applied  ta  lands  only  tempo- 
rarily  flooded ;  "  Cbunj;  "  to  water  too  deep  for  reeda  to  grow ;  "  Naizar  "  to  ahallows 
and  reed'heda ;  and  "  Hamuu  "  to  a  large  espnnae  free  from  reeda,  such  u  the  lake 
itself.  Mr.  Tate  says  that  modem  iniprorements  and  methods  now  la  Dse  in  the 
Indian  Irrigation  Service,  such  as  syphon  bridges,  were  employed  in  olden  timea  to 
Sistan.  The  beails  of  the  distributing  channelp,  etc.,  were  of  baked  brick  set  in 
cement,  and  the  old  canals  have  masonry  ahutmentf,  on  which  rested  wooded 


bridges.     Many 
Sasaaniao,  Parthi 


interesting  r 

itea  of  towns,  fortresses, 
id  Scythifi 


with  in  the  Sar-o-Tar  district, 
Q>1  Tillages  which  yield  quantities  of 
well  BB  those  of  the  Caliphate  and  later 


Mohammedan  dynasties.  Mr.  Tnts  is  making  an  arcb Geological  survey  of  tbe 
nncient  towns  and  aitts,  illustrating  these  by  photographa,  which  should  prove  of 
much  Interest.  He  bnpea  to  continue  his  work  during  tbe  preaent  summer.  We 
are  also  infortned  by  Major  H,  F.  Walters  that,  during  the  itay  of  the  Commis- 
sion in  Sistan,  the  altitude  of  the  Euh-i-Khwaja  was  independently  Gied  by  two 
of  the  officers,  the  result  being  to  place  It  at  2037  feet  above  the  sea,  or  43T  feet 
above  tbe  plain.     This  agrees  weU  with  Major  Sykes's  estimate  of  400  ftet. 

Stone  Figure!  in  China-— Under  date  "  Hsiaoobang  via  Te  Chou,  Tientsin, 
North  China,  April  27,  in03,"  Dr.SewellS.  McFnrJane  sends  the  following  communi- 
cation :  "  lu  February,  during  one  of  my  journeys  in  the  aouth-west  provinoe  of  Ohili, 
North  China,  I  came  scrota  a  numbfr  of  stone  horsep,  sheep,  lion>,  etc.,  some  in 
a  fair  state  of  preaervatioD.     They  were  io  two  parallel  row:',  and  beside  them  were 
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aarend  *  petrified '  BuddhiBt  priests,  supposed  to  be  on  guard.    The  people  seemed  to 

know  nothiog  about  them,  and  cared  less.    Upon  inquiry  among  the  gentry  of 

the  adjoining  village,  one  old  gentleman  informed  me  that  it  was  the  entrance  to 

a  very  old  subterranean  tomb,  of  one  of  China's  prime  ministers  who  lived  under  the 

Han  Dynasty.    This  would  be  about  the  year  a.d.  25.    Many  years  ago  a  tablet 

stood  there,  which  they  unearthed  with  the  above    stone  figures,  giving  full 

particulars,  but  the  disinterested  inhabitants  destroyed  it, '  as  it  was  in  way  of  their 

cart  track.'    How  the  people  came  to  imearth  these  huge  statues  is  interesting. 

Duriog  the  past  generations,  the  severe  dust-storms  experienced  in  North  China 

have  swept  over  the  district  and  steadily  but  effectually  buried  out  of  sight  the 

beautiful  tomb  and  all  its  accompaniments.    The  inhabitants  frequently  dig  out 

their  land  to  make  mud  bricks  for  their  houses,  and  in  this  manner  the  stone 

figures  came  to  light.    It  is  said  there  are  a  great  many  more  of  them,  ere  one 

reaches  the  actual  tomb.    Had  this  been  in  EUigland,  these  ancient  curies  would 

bave  been  excavated  and  a  correct  description  published  centuries  ago.    But 

in  China  the  country  folk,  who  simply  live  from  hand  to  mouth,  somewhat  take 

tfter  CMlio,  of  sacred  writ,  and  '  care  for  none  of  these  thingp.*    I  enclose  a  snap- 

ihot  of  part  of  the  excavated  avenue,  hoping  it  may  be  of  interest  to  the  readers  of 

our  good  old  Journal J^ 

Freneh  Surrey  of  the  Upper  Yangtie.— We  announced,  early  last  year, 
thst  Lieut.  Hourst,  previously  known  for  his  excellent  work  on  the  Niger,  had 
ascended  the  Yangtse  rapids  in  a  gunboat  with  a  view  to  carrying  out  a  survey  of 
the  upper  river.    Since  that  time  M.  Hourst  and  his  coadjutors  have  been  actively 
tmployed  in  this  work,  and  the  results,  which  are  summarized  by  M.  Boas  d'Anty 
in  the  May  number  of  La  Oeographie,  promise  to  be  of  much  value  for  the  naviga- 
tion of  the  river  and  our  exact  knowIlBdge  of  its  upper  baiin,  though  a  certMU 
tmonnt  had  already  been  done  in  this  direction  by  the  British  officers  in  command 
of  the  gunboats  which  ascended  the  river  two  or  three  jears  sgo.    The  precision 
of  the  river  survey  seems  to  have  varied  to  a  certain  extent  in  different  sections. 
Between  Ichacg  and  Chungking  (395  nautical  miles),  and  between  Chungking  and 
Swifu  (230  nautical  miles),  a  careful  triangulation  was  carried  out  by  means  of  the 
theodolite,  the  detail  of  the  banks  being  filled  in  by  the  plane-table,  while  careful 
•oundings  were  made,  including  three  coutinuous  lines  in  the  upper  section.   Between 
3wifu  and  Fing-sban-hsien  the  survey  was  carried  out  by  compass  and  plane-table. 
Hid  above  the  latter  a  rapid  examination  of  the  stream  was  made  as  far  as  Shen- 
llin-tan,  this  section  beiog  quite  impassable  by  steamer?.    Other  surveys  were 
Qvcied  oat  on  the  small  river  Kiangwo-ho,  on  the  Min  between  Swifu  and  Kiating 
^with  neonnaiBsance  beyond  Kiating  to  Eiang-kiu),  and  on  the  Fu-ho  which 
the  Yangtse  at  Fu-chou.    The  chief  work  remaining  to  be  done  was  the  ex- 
of  the  Eialing-kiang,  which  joins  the  Yangtse  at  Chungkiog.     It  may 
1m  Mientionad  that  the  Yangtse  was  this  spring  ascended  to  Hankow  by  the  Glory ^ 
flifdilp  of  the  British  China  squadron,  this  being  the  first  battleship  and  the 
TCMel  that  has  yet  reached  that  port. 

A7RIGA. 

The  Qeologieal  History  of  the  Sahara.— Some  two  years  ago,  it  will  be 

ilMnd,  considerable  interest  was  aroused  by  communications  from  M.  de 
Layyaient,  urging  the  necessity  for  a  revision  of  our  ideas  with  regard  to  the 
gBoIogical  history  of  the  Sahara,  in  view  of  the  evidence  supplied  by  a  fossil  sea- 
uroidn  from  Bilma,  which  he  had  bad  the  good  fortune  to  bring  to  light,  that  in 
GrBtaoeons  times  the  sea  must  have  covered  the  region  around  Lake  Chad.  Some 
heritatkm  was  naturally  felt  in  accepting  without  reserve  a  conclusion  of  such 
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importance  on  the  authority  of  a  single  fossi!,  which  might  c  'iiceiirably  hsTu 
reached  Bilma  by  the  caravan  route  from  Tripoli.  But  M.  de  Lspparent  has  iie«d 
his  iofluence  to  eecure  the  collectioo  of  further  evi'ieDce  by  some  of  the  many 
French  ofScerBiit  work  in  the  Central  iSuikn,  nad  hia  efforts  have  already  met  with 
decided  buccghb.  Aa  related  in  the  June  number  of  La  Oeoyraphit:  (in  which 
journal,  as  well  as  \a  tbu  Complea  JienUus  of  the  Pdris  Academy  ut  Sciences,  the 
subjirct  was  originaliy  broached),  a  further  discovery  of  foasila  has  be«i  made 
by  Capiain  Oadeo,  an  ofliwr  to  whom  the  search  for  Buoh  evidence  was  BUggefted 
by  CooimandaQt  Gourand,  in  the  vicinitjr  of  the  ADgio-Frecch  frontier  to  the  north 
of  Sukoto.  At  n  place  catlsd  Tamaske^  s  ime  230  mtleB  west  uf  Zindar,  there  is  a 
horizontal  bed  of  limestone,  cut  up  by  the  daUoh,  or  old  river-bods,  which 
characterize  the  region.  In  the  «)de  of  one  of  ifaese  Gaptaio  Gaden  found  fossils, 
which  be  tent  to  M.  de  Lippjreut.  I'hey  proved  to  be  a  nautilus  and  fonr  sea- 
urchins,  the  latter  of  which,  when  exsmined  by  H.  Victor  Oauthier,  showed  that 
the  deposit  was  of  marine  origin  and  of  the  same  «ge  as  the  limestone  of  the  Paria 
baaiii,  which  naj  laid  down  in  the  old  "  Lutetian  "  (Tertiary)  sea,  It  is  reported  by 
Captain  Gaden  that  eimilar  foseiU  o<?cur  in  the  region  extending  from  Zinder  towards 
Air,  and  as  the  country  between  this  and  Lake  Chad  U  quite  level,  M.  deLapparent 
justly  coDcludea  that  the  Lutetian  sea  reached  the  position  of  the  take,  aud  probably 
of  Bilma  also.  But  this  is  not  all,  for  sea-urchins,  aat  abiolutely  identical,  but  ot 
the  same  age,  have  recently  been  found  near  Ddkar,  and  in  spite  of  the  considerable 
diatance  which  intervenes,  M.  de  Lapparunt  holds  that  an  arm  of  the  sea  must  have 
extended  inland  from  the  Atlantic  Co  the  G&stern  Sahara,  He  points  out,  also,  that 
the  Indian  affinities  of  the  sea-urchin  from  Bilma,  and  the  fact  that  those  lately 
found  at  Tamaske  belong  to  a  ((eaus  known  hitherto  only  from  India  and  Egypt, 
point  to  an  unbroken  sen-corn muoication  between  India  and  the  Central  Sahara  by 
way  of  l^gypt,  in  Creta:eoua  and  Tertiary  times.  Northern  Africa  would  then  have 
consiBted  mertly  of  two  large  islands,  tlie  one  formed  by  the  massifs  of  Air,  the 
Taasili,  Ab^ciar,  and  Twat,  the  other  {poaaibly  a  peaiosula)  by  the  AbysainiaD 
highlands.  M.  de  Lapparent  has  cerlaijily  shown  that  existing  ideas  as  to  the 
geological  age  of  northern  Africa  aa  a  whole  must  be  seriously  reconsidered. 

Journey  in  tbs  Wflitem  Sahara, — It  is  announced  in  ibe  Politique  Coltmialr 
for  July  20-21  that  Colonel  La)>errine,  whose  name  is  well  known  to  geographers 
for  his  survey  work  in  the  Algerian  S.ibara,  bsa  made  an  important  journey  to  the 
south  from  Timimuu,  pushing  into  the  desirt  to  a  point  some  250  miles  from 
Twal,  and  nearly  hnlfway  between  thai  district  and  Timbuktu.  Over  GOO  nules 
of  new  routes  are  said  to  have  been  surveyed. 

The  lalandi  of  Lake  Chad- — Rt.>foreiice  was  made  in  the  Journal  for  June 
of  thia  year  (p.  6T4)  to  the  valuable  work  lately  done  in  Lake  Chad  under  the 
orders  of  Colonel  Destenavc.  The  map  of  the  eastern  ]iart  of  the  lake,  which  has 
been  prepired  by  Captain  B^zu  from  the  obsarvations  of  the  vatioua  ofBcers  em- 
ployed, is  given  in  tlie  June  number  of  Lit  Geographie,  and  brings  out  admirably 
the  remarkable  character  of  the  eastern  coast  region.  An  already  mentioned,  the 
islands  which  fringe  this  coafat  run  with  great  regularity  from  north-west  to  soulh- 
laat,  this  beini  due  to  the  currents  and  prevailing  winds.  Another  point  clearly 
brought  out  by  thu  map  is  Ihe  great  regularity  in  their  dislributmn.  Never 
does  the  mainland  touch  the  open  water  throughout  the  whole  eastern  side  of 
the  lake,  though  the  width  of  the  zone  of  islanda  vanes  from  about  5  to  nearly 
20  miles.  The  iutervening  channela  show  great  uniformity  in  width,  rarely  much 
exceeding  2  miles,  though  in  places  they  are  much  narrower.  The  map  diatin- 
guisbos  by  colours  the  low-lying  ii'lauds  and  sandbanks  from  those  occupied  by 
forests  or  planlalions.     The  actual  shore  of  the  !akn  is  very  ill  defined,  as  it  is 
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arach  cut  up  into  peniosulas  which  reproduce  the  trend  of  the  ialands.    lo  a  brief 

description  of  the  work  of  the  surrey,  Colouc^l  Destenaye  gives  some  interestiDg 

detiUs  regarding  the  geoeral  hydrography  of  the  lake.    In  the  deep  south-west 

hadn  its  waters  are  yellowish,  do  doubt  owing  to  the  existence  of  banks  of  clay. 

In  the  region  of  the  islands  and  in  the  extreme  north  they  are  often  muddy,  though 

much  dearer  around  sandy  islands.    At  the  time  of  its  annual  rise  the  water  ia 

sweet  and  limpid,  and  only  at  low  water  (May  and  June)  is  it  at  all  brackish. 

Aooording  to  Captain  Dubois,  the  numerous  lagoons  round  its  shores  set,  like  the 

golf  of  Karabogbas  in  the  Caspian,  as  purifying  pans  in  which  the  greater  part  of 

the  salts  contained  in  the  water  is  precipitated  during  the  fall  of  the  lake.    High 

water  occurs  in  December,  the  rise  amounting  to  1*20  m.  (4  feet)  only.    There 

is  likewise  a  general  displacement  of  the  water-covered  area  towards  the  west 

From  the  Shari  delta  to  the  eastern  comer  of  the  lake,  a  distinct  current  runs  along 

the  south  coast,  aod  is  koown  to  the  natives,  like  the  depression  which  runs  to 

the  esst  from  this  neighbourhood,  as  the  Bahi-el-Ghazal.    At  the  time  of  the  great 

rise  noted  by  Nachtigal,  there  is  faid  to  have  been  slso  a  water-communication 

between  the  Bahr-el-Ghazal  and  Gulfei  on  the  Shari,  and  as  Colonel  Destenave 

ipesks  of  the  former  mouth  of  the  Bahr-el-Ghazal,  it  would  seem  that  some  of  the 

Shari  water  formetly  made  its  way  to  the  lake  by  this  route. 

K.  Duehesne-FonmeVs  Expedition  to  Abyssinia.— M.  Duchesne-Foumet, 

to  whoee  expedition  to  Abyssinia  reference  has  already  been  made  in  the  Journal ^ 
hss  returned  to  France,  and  gave  an  account  of  his  journey  at  a  meeting  of  the 
Buis  Geographical  Society  in  April  last,  an  abstract  being  printed  (with  sketch- 
map)  in  the  May  number  of  La  Giographie  (pp.  392-395).  Although  the  route 
tfaversed  little  absolutely  new  ground,  the  journey  appears  to  have  contributed 
materially  to  a  better  mapping  of  some  of  the  less-frequented  provinces  of  Abyssinia, 
careful  sutyeys  having  been  executed  with  the  theodolite,  with  the  aid  of  Lieut. 
OoUat  and  others  of  M.  Fournet's  companions.  From  Addis  Abbaba  the  expedition 
went  north  across  the  plateaus  which  separate  the  capital  from  the  deep  cafion  of 
the  Blue  Nile,  which  was  crossed  into  Gojam.  The  capital  of  this  province,  which 
hss  now  been  brought  under  Menelek^s  direct  rule,  at  present  goes  by  the  name  of 
Markos.  It  formerly  bore  the  name  of  Monkorer.  The  expedition  traversed  Gojam 
in  various  directions,  visited  the  source  of  the  Blue  Nile  (erroneously  stated  to  have 
been  "  discovered  ^  by  D*Abbadie),  executed  a  survey  of  Lake  Tana,  and  returned 
•onth  across  the  highest  part  of  the  Choke  range,  on  which  abundant  vegetation 
was  found  up  to  a  height  of  over  13,000  feet.  The  Blue  Nile  was  crossed  further 
west  than  on  the  outward  journey,  and  the  route  continued  through  the  Euttai 
district  on  the  south  bank,  said  to  have  been  previously  unexplored,  though  it  must 
have  been  approached  very  closely  by  Neumann.  M.  Foumet  subsequently  visited 
the  province  of  Wallaga. 

The  Kaomillan  Expedition  to  the  Bine  Hile. — News  has  just  arrived  of 

the  failure  of  the  well-equipped  expedition  under  Mr.  W.  N.  Macmillan,  an 
American,  to  descend  the  Blue  Nile  from  the  Abyseinian  highlands  to  the  plains  of 
the  Sudan.  The  expedition  was  provided  with  iron  punts,  in  which  it  started  down 
the  river  on  June  26,  but,  according  to  a  Heuter  telegram  from  Aden  on  July  22, 
two  of  the  pimts,  which  contained  a  large  proportion  of  the  stores,  were  lost  during 
the  passage  of  the  rapids,  the  occupants  swimming  ashore,  but  suffering  further 
k)8s  from  a  hurricane  which  swept  the  gorge  during  their  enforced  detention  on  the 
river-bank.  The  expedition  was  compelled  to  return  to  Addis  Abbaba,  and  for  the 
present,  at  least,  the  attempt  has  been  abandoned. 

Crommander  Whitehonse's  Snrvey  of  the  Victoiia  Hyanza.— Commander 

Whitehouse,  who  a  few  years  sgo  executed  a  survey  of  the  northern  shores  of  the 
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Victoria  Nyanza  within  the  British  sphere,  has  lately  been  engaged,  by  agreement 
with  the  German  authorities,  on  a  survey  of  the  southern  half  of  the  lake  in  the 
interests  of  the  steam-navis^ation  of  its  waters.  The  steamer  Winifred,  which  was 
lately  placed  on  the  lake,  has  completed  a  circumnavigatioD,  and  a  regular  service 
between  its  various  shores  is  contemplated.  If  this  be  established,  the  quickest 
route  to  Tanganyika  will  probably  be  by  the  Uganda  railway  and  the  Victoria 
lake. 

The  Position  of  Bohodle,  Somaliland.— The  British  field  force  in  Somali- 
land  is  accompaDied  by  an  officer  of  the  Indian  Survey  Department,  who,  as  we 
are  informed  by  the  Foreign  Office,  has  made  an  exact  determination  of  the  position 
of  the  advanced  base  at  Bohodle,  or  Bohotle.  The  co-ordinates  thus  fixed  are 
lat  8°  14'  43"-l  N.,  long.  46*'  20'  18"-6  E.,  the  position  thus  obtained  being 
considerably  to  the  west  of  the  supposed  position,  though  the  place  still  remains 
within  the  British  boundary. 

AXSBIOA. 

Exploration  and  Mining  in  the  Copper  River  Basin.— The  United 

States  Government  is  continuing  its  efforts  to  develop  the  mining  district  of  the 
Copper  river.  The  military  trail  from  Valdes  over  the  Thomson  pass  (see  voL  xix. 
p.  611)  was  completed  in  1900  as  far  as  Taslina  river ;  the  Elutina  river  has  been 
bridged,  and  ferries  established  on  the  other  principal  tributaries.  The  geology  and 
mineral  resources  of  parts  of  the  basin  are  described  by  Messrs.  Schrader  and 
Spencer  in  a  publication  of  the  Geological  Survey.  The  oldest  rocks  are  meta- 
morphic,  divided  into  three  series,  named  the  Klutina,  Valdes,  and  Orca,  all  of 
which  are  traversed  by  intrusions  of  igneous  rocks  of  a  later  date  than  that  of  the 
latest  intense  folding.  After  the  Ores  series  had  been  metamorphosed,  the  region 
was  deeply  eroded,  the  land  sank,  and  three  series  of  beds  were  deposited — ^the 
Ghitistone  limestone  of  Carboniferous  age,  Triassic  limestones  and  shales,  and  the 
Kennicott  formation  of  late  Jurassic  or  early  Cretaceous  age,  the  last  lying  un- 
conf(»inably  on  the  upturned  edges  of  the  other  two.  Below  the  Ghitistone  lime- 
stone lies  the  Nicolai  greenstone,  a  series  of  volcanic  flows  which  form  an  important 
mass  in  the  Wrangell  district.  With  this  are  associated  all  the  copper  deposits 
of  the  basin — the  Nicolai  mine  towards  the  White  river,  the  Bonansa  claim  near 
McCarthy  creek,  and  the  deposits  on  the  Kotsina,  Eusknlana,  and  Chitina  rivers. 
A  sample  from  the  Bonanza  claim  yielded  over  70  per  cent,  of  copper,  some  silver, 
and  a  trace  of  gold.  Several  claims  have  also  been  located  on  the  shores  and 
islands  of  Prince  William  sound.  Qaartz  gold  is  known  only  at  McEinley  lake, 
on  the  north  bide  of  the  Copper  delta.  Of  placer  mines,  the  most  promising  are 
those  of  the  Chestochina  river.  The  gold  seems  to  have  travelled  for  some  distance, 
but  the  fiagments  of  schist  and  quartz  which  frequently  cling  to  it  show  its  origin 
from  vein  deposits.  Engineers  regard  the  Valdes  route  as  practicable  for  the 
construction  of  a  railway  to  the  Copper  river.  A  branch  would  then  be  carried  to 
the  Kotsina  and  Chitina  copper  districts,  and  eventually  the  line  might  be  extended 
by  way  of  Mentasta  pass  to  Eagle  city.  Regarding  the  occurrence  of  coal  in  the 
Copper  basin,  nothing  definite  is  known  at  present.  In  other  parts  of  Alaska, 
however,  coalfields  have  been  discovered.  Mr.  John  Kirsopp,  junior,  gave  details 
of  several  seams  of  lignite  in  Cook  inlet  and  on  the  Sushitna  river  before  the 
Institution  of  Mining  Engineers  in  1901.  He  also  described  the  Chilcat  coalfield, 
and  those  of  8outh>eastom  Alaska,  Vancouver,  and  British  Columbia.  The  coal  of 
Queen  Charlotte  island  compares  very  favourably  with  that  of  other  Paciflc  coal- 
fields, and,  as  the  limited  area  of  coal-seams  in  Vancouver  is  being  rapidly 
exhaxisted,  Qaeen  Charlotte  coal  will  probably  soon  be  placed  on  the  market. 

Alaskan  Survey  Programme  for  1903.— The  work  of  surveying  and 
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mapping  the  minins  refcion  of  Alaska  will,  we  leara  from  the  Jane  number  of  the 
Naiwmal  Geographic  Magazine^  continae  to  be  actively  prosecuted  daring  the 
pnsent  summer.  The  districts  to  which  speoial  attention  will  be  devoted  will  be 
the  Seward  peninsula,  Tnkon  and  Taoana  goldfields,  and  the  Eayah  island  and 
Controller  bay  petroleum  and  coal  fields.  The  mining  diatriots  of  south-east  Alaska 
will  alto  be  examined. 

Vew  Snxrey  ef  the  Colorado  Canon. — According  to  a  note  in  the  National 

Chographic  Magazine  for  April   last,  a  re-survey  of  the  Grand  Caflon  of  the 

Cokndo  has  lately  been  carried  out  for  the  U.S.  Geological  Survey  by  Mr.  F.  £. 

Xatthes.    The  new  map,  which  is  to  embody  the  results  of  this  survey,  will 

be  on  the  scale  of  one  mile  to  the  inch,  with  contours  50  feet  apart,  and  will  show  all 

the  topographical  features  in  true  proportion.    The  average  width  of  the  cafion 

from  rim  to  rim  is  stated  to  be  less  than  10  miles   at  its  widest,  and  to  be 

fraqoently  as  little  as  8  milen.    On  the  south  side  the  depth  is  under  a  mile,  but 

from  the  more  elevated  north  rim  the  drop  averages  considerably  over  a  mile,  and 

in  many  places  exceeds  6000  feet. 

The  Degrao  Keatiirement  in  Ecuador. — ^The  report  by  M.  Poincare  to 

the  Paris  Academy  of  Scieoces  on  the  work  carried  out  in  1902  by  the  French 
expedltioa  for  the  remeasurement  of  au  arc  of  the  meridian  in  Ecuador,  is  printed 
in  the  CompUs  Bendtts  for  April  6  in  the  present  year.  While  regretting  that 
nafavoarable  weather  conditions  and  other  obstacles  have  retarded  the  progress  of 
tlie  work.so  that  it  is  now  some  six  months  behind  the  calculated  programme,  M. 
Boincar^  announces  that  the  results  are  so  far  eminently  satisfactory,  the  highest 
degree  of  accuracy  having  been  maintained  throughout.  The  measurement  of 
ingles  had  been  rendered  exceedingly  difficult  by  the  unusual  amount  of  mist  and 
deads  in  which  the  summits  were  enveloped,  and  which  hindered  all  work  for 
days  together.  The  preliminary  reconnaissance  had  given  no  indication  of  such  a 
state  of  things,  and  it  is  suggested  that  the  volcanic  disturbances,  which  seem  to 
bave  spread  last  year  from  the  West  Indies  to  the  Cordillera,  may  have  had  some 
infloenoe  on  the  meteorological  conditions.  Another  difficulty  arose  from  the 
interference  with  the  signals,  both  by  the  native  Indians  and  by  the  whites,  which 
efeiy  effort  seemed  powerless  to  prevent,  and  which  sometimes  involved  the 
repetitimi  of  whole  sections  of  the  work.  In  the  previous  season  (cf.  Journal,  vol. 
XX.  p.  343)  two  bases  had  been  measured — the  one  in  the  neighbourhood  of  Rio- 
bunha, carried  out  both  with  the  bimetallic  bar  and  with  the  Jaierin  apparatus; 
the  other  in  the  north,  at  £1  Vinculo,  with  the  Utter  only.  The  reduction  of  the 
observations  has  since  been  effected,  and  the  results  are  now  presented.  The  main 
base  at  Biobamba  was  divided  into  two  sections,  and  the  southern  of  these  was 
meisured  twice  by  each  method,  the  difference  between  the  two  results  with 
the  metal  bar  amounting  to  only  6*6  millimetres,  or  ^^^^(j  of  the  total  length. 
The  results  for  the  whole  base  obtained  with  the  Jaderin  apparatus  showed  a  close 
sgreement  with  the  value  adopted  as  the  result  of  the  measurement  with  the 
bimetallic  bar,  that  given  by  the  steel  wire  being,  however,  more  dependable  than 
by  the  brasf,  and  it  is  estimated  that  this  method  may  be  trusted  to  be  correct 
within  jjf^jsjs  or  Tnj(/&^(7*  "^'^^  northern  bise,  which  will  serve  only  as  a  control. 
Wis  measured  with  the  Jaderin  wires  only ;  but  for  the  third  base,  to  be  eventually 
messuied  on  the  seashore  near  Payta,  the  bar  will  probably  be  employed.  The 
principal  and  secondary  astronomical  observations  have  all  been  made,  and  the 
results  are  recorded  as  regards  the  latitude  of  the  main  stations — Payta,  Kio- 
bamba,  Panecillo,  and  Tulcan ;  the  differences  in  longitude  had  not  been  completely 
worked  out.  It  was  in  the  geodetic  work  that  the  principal  delay  had  occurred, 
and  out  of  thirty  stations  six  or  seven  remained  to  be  occupied.    A  number  of 
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obMCvations  for  the  latitude  of  Btstions  of  the  third  order  bod  beeu  mode,  &Dii 
much  magoetic  nad  topographical  work  dono,  including  a  map,  on  the  ecale  of 
1 :  500,000,  of  the  Inter-ADdioe  region.  The  levtiling  operationa  were  to  he  b^uo 
during  the  preeeot  aeaeoD,  in  which  it  is  alBu  hoped  tu  complete  the  obsurvationa 
in  the  noithero  eeclioD,  tuxarry  forward  the  geodetic  work  Id  the  Bouthero  SGCtioD, 
as  well  at  certain  additioQal  ant ronuiu leal  obaervatioDfl ;  leaving  for  ancceediog  jears 
the  geodetic  measurements  iu  the  Ciie:i9a-Fa;ta  section,  the  meaKurement  of  the 
Payta  base,  ihe  pendulum  ubaervulione  (which  have  Intel/  beea  ia  abeyacce),  and, 
if  posfihle,  the  cuoneclion  of  I'uua  irland  with  the  aouthcra  seriei. 

The  Blackwater  Eiveri  of  South  America.— Ibe  subject  of  these  riven", 
which  for  man;  jears  have  attracted  special  attention  on  the  part  of  travellera 
and  geographers,  is  exhaustively  diicussed  in  the  latest  issue  of  the  Miinchtner 
Oeographiirhe  Srudi'ei^  by  Dr.  Josef  Keindl.  With  characteriatic  German  thorough- 
nesf,  the  author  begios  with  a  nketch  of  Ihe  whole  physical  gcograpby  of  the  region 
in  which  such  hlack-water  rivers  are  mtt  with,  and  which,  as  he  showp,  embiaces 
a  far  larger  area  thau  was  tuppofod  by  Humboldt,  one  of  the  first  travellers  to 
approach  the  subject  in  a  scientific  spirit,  though  the  phenomenon  had  been  noticed 
even  on  the  cccaaion  of  Orellana's  diacovery  of  the  course  of  the  Amaeon.  Under 
the  headiog  "  Hydrography  "  we  find  a  dv tailed descriplion  of  the  rivers  themselves, 
which  are  especially  character  Is  lie  of  British  Quiana,  the  region  of  the  upper 
Orinoco  aud  Klo  Kegro,  the  upper  and  lower  Amazoo  valley,  and  the  Brtziliati 
mountain  region  of  the  Serra  do  Mar.  Then  follow  hi  ief  accounts  of  certain  special 
features,  such  as  the  occurrence  of  swamp  formations,  etc.,  in  the  domain  of  the 
black-natet  river«,  and  the  analogies  presented  by  the  rivers  of  other  coniiuenta ; 
while  the  final  section  of  all  disctisse!i  the  cause  of  the  phenomenon,  and  thus 
forma  the  climax  of  the  whole  sludy,  to  which  aloue  detailed  refeience  neid  bo 
made  here.  After  eummariEing,  in  chronological  order,  the  opioions  which  have 
been  oxprufsed  as  to  the  cause  of  the  coloration  from  the  tiuju  of  Uubeiro  de  S. 
Tayo  (1743)  onwards.  Dr.  Ilaindl  examines  the  general  principles  coccerned  iu  iho 
coloration  of  water,  showing  that  absoluttlj  pure  water  seen  from  above  appeare 
aheolutely  black  when  of  sufficient  depth  to  allow  of  the  absorption  of  all  the  rajs 
which  strike  it,  but  that  it  has  In  Itiielf  a  blue  colour  when  the  rajs  pass  through 
it  to  the  eye,  as  it  absorbs  those  of  all  oilier  colours  contained  iu  white  light  more 
readily  than  the  blue.  This  blue  cclour  is  modified  by  the  presence  either  of 
suspended  particles  or  dissolved  substances.  Applying  thesa  principles,  he  shown 
that  the  great  clejrness  of  the  Uack-nattr  rivers  would  account  in  a  measure  for  their 
datk  colour  when  of  sufheient  depth,  but  that  as  they  appear  dark  also  in  shallow 
plicea  this  cannot  be  tlie  efScient  reason.  Such  strfams  occur  ouly  in  regions 
where  large  masses  of  decaying  vegetable  matter  are  present,  and  their  water  is 
exceptionally  rich  in  dissolved  organic  matter  (humic  acids  and  their  compounds). 
They  ate  also  only  found  in  region;,  the  geological  lormations  of  which  are  rich  in 
silicates  (gneiss,  granite,  sandstone,  etc,),  and  livers  which  paea  out  of  these 
forraatioDs  into  limestone  regions  at  once  lose  tiieir  black  colour.  These  facts 
permit  a  solution  of  the  problem,  fur  Dr.  lieindl  has  found  by  laboratory  experi- 
ments that  water  mixed  with  peat  or  otber  humus  only  acquired  a  dark  colour  in 
ibe  presence  of  alkalis  such  as  are  derived  from  the  silicates  ui  the  geological  forma- 
tions above  alluded  to.  The  loss  of  the  dark  colour  in  association  with  limestone 
is  due  to  the  chemical  combinatioos  which  take  place  between  the  organic  acids  uid 
the  calcium  or  magnesia,  the  resulting  products  being  nut  readily  dit»olved,  and 
therefore  falling  to  the  bottom.  This  is  the  cause  of  the  dark  colour  of  Ihe  beda  of 
the  white-water  streams,  whereas  those  of  the  bisck-water  Etreams,  from  a  patallel 
chemical  reason,  are  generally  white. 
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Ili0  Sanniftooa  Siver,  Dntoh  Oniana. — A  brief  account  of  this  expedition 

■ppatn  in   the  Tijd$chrift  van  het  K.  Nederl.  Aardr.  Qenootichap^  DeeL  zx 
Ha  4.    The  leader,  Herr  A.  J.  ran  Stockum,  and  his  companions  left  their  camp 
at  the  conflaence  of  the  Saramacca  and  Tukumuta  on  March  6  last,  and  after  three 
days  reached  a  fall  about  16  feet  high,  which  necessitated  a  portage.    Two  days* 
joomej  further  upstream  the  Tarre  creek  was  passed,  possibly  a  connection  with 
the  Suzinam  rirer,  and  then  the  Saramacca  became  shallow,  and  was  encumbered 
with  bushes  and  fallen  trunks.    On  the  16th  the  obstacles  became  so  numerous  that 
Herr  Tan  Stockum  decided  to  proceed  no  further.    A  hill  about  1600  feet  high, 
whieh  he  named  the  Zuidheuyel  (South  hill),  in  lat.  3^  47'  N.  approximately, 
iffndad  a  good  riew  of  the  country.    To  the  south  lay  hills  connected  with  a  spur  oi 
the  Wilhelmina  range,  and  at  a  short  distance  towards  the  not  th-west  the  southern- 
most sammits  of  the  Emma  range  (see  vol.  xx.  p.  656),  long  lofty  ridges  sloping  u^. 
ftom  the  north  and  ending  in  precipices  on  the  south.    Probably  the  obserrations, 
when  worked  out,  will  show  that  the  watershed  between  the  Surinam  and  Sara- 
macca conrerges  to  the  same  point,  so  that  the  source  of  the  latter  river  lies  at  tho 
bkot  formed  by  the  junction  of  the  three  ranges.    On  his  return  jouney,  Herr  van 
Stockum  ascended  a  mountun  to  the  east  of  the  river  near  Mombasu,  which  rose 
AiUy  2200  feet  above  its  base,  and  here  also  be  took  bearings  of  the  conspicuous 
points. 

Trigonometrical  Snrvey  of  Brazil. — We  learn  from  Science  (June  12' 
1908)  that  arrangements  have  been  made  by  the  Brazilian  Government  for  the 
eommenoement  of  a  survey  of  the  country  on  modern  scientific  linep.  Recon- 
misnnoe  work  for  the  triangulation  of  the  state  of  Rio  Grande  do  Sul  was  to  be 
begun  this  summer  by  a  commission  under  Colonel  F.  de  Abreu  Lima.  It  is  pro- 
posed to  measure  bases  at  Porto  Alegre  and  Uruguayans,  and  to  connect  the  two 
eitiea  by  triangulation.  The  resultine  arc  will  cover  about  6^°  of  longitude  in 
30*  S. 

AUSTBALASIA   AND    FACITIG   ISLANDS. 

Expedition  to  British  Hew  Guinea.— An  expedition  will  start  very  shortly 
to  British  New  Guinea,  equipped  by  and  under  the  leadership  of  Major  W.  Cooke 
Daniels,  who  served  in  the  United  States  Army  during  the  Cuban  campaign  as 
Adjutant-General  of  Division,  and  has  also  travelled  extensively  in  the  tropics- 
He  will  be  accompanied  by  Dr.  C.  G.  Seligmann,  late  of  the  clinical  laboratory 
of  St.  Thomas's  Hospital,  and    a    member  of  the    Cambridge  Anthropological 
fxpeditkm  to  Torres  strait,  New  Guinea,  and  Sarawak,  organized  by  Dr.  A.  C. 
Htddon ;  Dr.  W.  Mersh  Strong,  of  Trinity  College,  Cambridge,  and  Mr.  A.  H. 
Donning.    Major  Daniels  will  devote  himself  mainly  to  ethnology.    Dr.  Seligmann 
is  the  representative  on  the  expedition  of  the  Cancer  Commission,  and,  with  Dr, 
Strongs  will  investigate  pathological  questions  of  a  more  general  character,  as  well  as 
bslp  in  the  ethnological  inquiries.    Dr.  Strong  is  in  charge  of  the  geographical  and 
geological  obaenrations,  which  it  is  part  of  the  purpose  of  the  expedition  to  make. 
The  photographic  work,  including  the  taking  of  kinematographs,  will  be  carried 
oat  by  Mr.  Dunning.    A  schooner  yacht,  with  auxiliary  steam-power  and  carrying 
i  sea-going  launch,  is  being  sent  out.    The  scientific  equipment  has  been  well 
ttmndered,  and  is  thoroughly  adequate ;  the  various  members  of  the  expedition  have 
ipedaUy  prepared  themselves  for  their  several  duties.    Assistance  has  been  granted 
by  the  Royal  Society,  and  a  small  grant  given  by  the  Government  Grant  Com"* 
aittee,  while  our  own  Society  has  materially  helped  by  the  loan  of  instrumentp. 

Ko.  II«— August,  1903.]  q 
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FOLAB  BKOIOVB. 


ICB  in  the  Arctic  Seai,  1902- —The  annual  report  for  Iil03  on  the  ice-con- 
ditions in  the  arclic  eeaa  has  been  iBsuci  by  the  Djoish  Meteorological  Institute, 
And,  SB  in  former  ;eaje,  is  a  most  useful  record,  gathered  from  the  observations 
of  Tsrioua  nnvigatorii,  of  the  state  of  those  seas  dnriog  laat  year.  lofurmatioD  hu 
come  to  hand  in  goinewhat  fuller  meaaura  than  io  the  previous  year,  but  when  the 
uaefulncBs  of  the  work  carriel  out  by  the  inBtUute  la  more  widely  recogoized,  DO 
doubt  the  data  will  be  pent  in  in  Etlll  greater  abundance.  After  a  review  of  tbo 
state  of  the  ice  in  the  different  a^as  around  the  polar  area,  the  following  general 
conclusiass  are  arrived  At.  lu  11102  the  winter  ice  broke  up  very  late,  and  the 
polar  ice  lay  considerably  nearer  tbe  northern  coasts  of  Asia  and  Europe  than 
in  a  normal  year.  The  Bast  Greenland  current  carried  an  abnormal  qusntitj  of 
pack-ice,  though  on  the  other  hand  an  unusually  small  numb^  of  icebergs  werft 
carried  from  Greenland  to  the  temperite  seas,  while  the  extent  of  polar  ice  io  the 
northern  branches  of  Baffin  bay  was  smaller  than  in  other  recent  years.  The 
summer  was  rough  and  unsettled  in  all  arctic  and  sub:irctic  regions  (with  the 
partial  exception  of  West  Greenland),  northerly  and  easterly  winds  predominatiDg 
in  the  seas  north  of  the  Atlantic.  These  facts  quite  bear  out  tbe  cancluuona 
drawn  from  a  consideration  of  the  stale  of  the  ice  in  1!)01,  vIk.  that  the  accumula- 
tion of  ice  north  of  Spilsbergen  caused  by  the  prevailing  westerly  winds  of  that 
year  would  have  an  nnfavourable  influence  on  the  state  of  the  ice  round  Iceland 
and  Greenland  io  1902.  Alike  in  the  Barents  sea,  the  region  of  FracE  Josef  L^od, 
and  nronod  Spitsbergen,  I'^aaC  Greenland,  and  Iceland  the  conditions  were  very 
unfavourable.  The  nortb-eaat,  east,  and  south-east  coaela  of  Spitsbergen  were 
quite  inaccessible  through  tbe  summer;  the  pack-ice  lay  in  a  close  broid  belt  off 
tbe  coast  of  East  Grcnland,  rendering  access  to  the  northern  part^  of  the  coast 
exceedingly  difHcult ;  while  round  Iceiund  the  state  of  the  ice  was  more  unfavour- 
able  than  ever  since  1892. 

KATHSVAIIO&I   AHB   PHYSICAL   OZOOBAFHT. 
The  Origin  of  the  Kineral  Oila.— The  resullsof  analyses  show  thai  the 

waters  auociated  with  mineral  oils  almost  invariably  contain  large  quantitlea  uf 
sodium  chloride ;  from  which  the  conclualon  is  drawn  that  tlie  oil  is  formed  from 
the  remains  of  marine  organUms.  According  to  Ochacnius,  an  enormous  quantity 
of  organisms  are  destroyed  suddenly  by  the  forroatinn  and  outflow  of  brine ;  accord- 
ing to  Andruston,  the  destructlDn  o(  lite  takes  place  gradually,  as,  for  example,  in  the 
Earabugas  bay  in  the  Caspian  eea.  Bi>tb  hypotbesas  involve  the  eiroullaneous 
formation  of  a  Ballne  deposit.  The  Austrian  expert,  Prof.  U,  Uiifer,  who.  brought 
forward  a  number  of  questions  connected  with  this  subject  at  the  Grst  Internationa! 
Petroleum  CongtOM  at  Paris  in  August,  I'JOO,  which  will  come  up  for  di^juaaion  at 
the  congress  at  Bnkhaiest  this  year,  has  recently  pointed  ont  {SiUungthrridiU  der 
Kaissrluhrn  Akadtmie  der  WUeentchaflcn  in  Wien.  MaihematiuA-Xaturwmatselt, 
KlaaK,  Bd.  cxi,  Abt.  1)  that  such  a  formation  is  contrary  to  observed  facts.  The 
salt  deposits  which  do  occur  in  the  neigh tiourhood  of  oil  eprings  belong  to  aoolher 
horizon,  and  are  not  structurally  related  to  them.  Accarding  to  HQfer,  who  hea 
dealt  ni'.h  a  Urge  amount  of  material,  the  oil-beariog  depoaita  are  shallow-watar 
marina  deposits,  perhaps  often  formed  in  hags  or  inlets.  Tbey  occur  in  saodstone 
consolidated  from  sand,  or  in  conglomerate  from  pebbles,  and  these  indicate  a  sudden 
inundation  from  adj^ceut  land}  tbe  marine  fauna  at  the  place  of  deposition  was 
deilroyei  by  tbe  tudden  influx  of  fresh  water.  The  phenomenon  can  be  observed 
on  a  large  scale  at  the  present  day  on  tlie  Eoutb  and  eo^t  coasts  of  Florida,  when 
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the  cccaBlonal  outbarsto  of  fresh  water  from  the  marshes  of  the  everglades  kill  the 
fishes  in  the  surrounding  sea  in  immense  numbers. 

GBHXSAI. 

Hngi  and  fha  Seienee  of  Olaciers. — In  the  twelfth  number  of  the 

Mwuhener  Oeographische  Studien^  Dr.  Erehbiel  gives  a  full  account  of  the  ex- 
plorations and  researches  among  the  peaks  and  glaciers  of  the  Bernese  Oberland 
esiried  out  in  the  first  half  of  the  nineteenth  century  by  Franz  J.  Hugl  (1796- 
1855),  a  native  of  Canton  Solothum,  and  a  professor  of  natural  history  in  its 
diief  town.    The  writer  prefaces  his  work  with  a  brief  summary  of  the  growth  of 
glsdal  science.    He  then  gives  a  fairly  full  account  of  Hugi's  various  expeditions 
above  the  snow-level^  and  in  conclusion  carefully  investigates  and  estimates  the 
importance  of  his  scientific  work  and  the  extent  to  which  he  advanced  the  know- 
ledge of  the  nature  of  glaciers.    Hugi  was  distinguished,  it  is  pointed  out,  as  the 
int  acienti6c  explorer  who  was  also  a  mountaineer ;  as  the  inventor  of  winter 
noantaineering ;  and  the  establisher  of  the  fact  that  the  glaciers'  advance  is  not 
liopped  at  that  season.    He  made  careful  and  accurate  measurements  of  the  motion 
of  the  glaciers,  and  threw  some  light  on  the  process  by  which  firn  or  n^v^  is 
tnnsmuted  into  ice ;  he  defined  ''  the  snow-level,"  recognized  the  nature  of  the 
glicier  granules,  and  studied  the  motion  of  the  ice  and  the  origin  of  its  crevasses, 
kjing  foundations  which  his  successors  have  found  to  a  large  extent  serviceable. 
I^.  Krehbiel  suggests  that  Hugi's  share  in  the  scientific*  exploration  of  his  native 
numntains  has  been  recently  somewhat  overlooked.    Full  justice  was  done  to  it  in 
this  country,  at  any  rate,  by  James  Forbes.    References  to  Hagi  will  be  found  on 
twenty-two  pages  of  his '  Travels  through  the  Alps.*    Two  facsimiles  of  Hugi's 
map  accompany  the  treatise. 

Seventy-fifth  Anniversary  of  the  Founding  of  the  Berlin  Geographical 

Beeiety. — The  celebration  of  the  founding  of  the  Berlin  Geographical  Society, 
which  it  is  the  custom  to  hold  every  five  years  for  the  purpose  of  reviewing  periodi- 
cally the  condition  and  progress  of  the  Society,  took  place  this  3  car  with  exceptional 
flb/o/,  on  the  occasion  of  the  completion  of  the  seventy-fifth  year  of  the  Society's 
existence.     It  so  happened  that  the  anniversary  practically  coincided  with   the 
seventieth  birthday  of  the  veteran  German  geographer,  Baron  von  Richlhofen,  and 
the  opportunity  was  taken  to  combine  the  two  celebrations.     At  the  meeting  held 
en  May  4,  the  president.  Prof.  Hellmann,  delivered  an  address,  in  which,  before 
dealing  with  the  five-yearly  period  just  completed,  ho  passed  in  review  the  history 
of  the  Society  from  its  foundation  in  1828,  dividing  it  into  three  characteristic 
epochs.    In  its  early  days,  in  which  it  enjoyed  the  support  of  such  masters  of  the 
icience  of  geography  as  Humboldt  and  liitter,  the  Society  was  concerLcd  rather  with 
the  diffusion  of  a  knowledge  of  geographical  work  done  elsewhere,  and  a  di6CUi>sion 
of  the  results  obtained,  than  with  independent  exploration ;  but  from  about  18o9 
onwards  a  period  of  great  exploring  activity  on  the  part  of  its  members  set  in, 
which  especially  characterized  the  work  of  the  Society  during  the  second  period.    The 
third  period,  although  continuing  the  work  of  its  predecessor  in  this  direction  to 
•ome  extent  (as,  e.^.,  in  the  Antarctic),  has  been  characterized  by  more  *' intensive  *' 
get^raphical  research,  in  the  form  of  the  detailed  examination  of  smaller  areas,  or 
the  investigation  of  special  problems.    It  has  also  be^n  marked  by  a  continuous 
improvement  in  the  value  of  the  Society's  publications,  culminating  in  the  inaugura- 
tion of  the  present  excellent  Zeitschri/t.    It  has  also  seen  the  commeucemeut  of 
that  model  of  bibliographical  enterprise,  the  Bihliotheca  Geographka,  of  which  the 
tighth  volume  was  lately  issued.    This  literary  activity  has  been  particularly  well 
marked  during  the  last  five  years,  of  which  a  more  detailo^l  review  was  given  by 
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Prof.  HeUmann.  They  bare  seen  the  ioauguration  (io  1901)  of  the  techniotl  meet- 
iagn  of  the  Society  (correepoodiag  to  our  own  Bfternoou  meetiugB),  in  which  special 
HoieotlSc  quv8tiona  have  been  discussed.  As  regards  the  papers  read  at  the  geoeral 
meetiogs,  a  Tariation  in  llie  distribution  of  the  subjects  among  the  ooDtiaeats  has 
been  Doticeable  of  late,  Africa  having  yielded  the  first  place  In  this  respect  U>  Asia. 
The  opening  of  the  new  preniiwa  of  the  Society  in  1899,  and  the  Berlin  meeting 
of  the  Intornationa!  Geograpliical  Congreae  in  the  same  year,  also  fali  within  the 
last  period  of  fice  years.  The  Society  is  to  be  warmly  congratulated  on  its  ability 
to  sbon  a  record  of  such  excellence,  and  our  beat  wishes  are  given  to  it  for  the  con* 
tinuance  of  it«  career  of  usefulness.  A  new  departure,  which  will  still  further 
contribute  to  this  in  the  future,  was  Inaugurate!  at  the  meeting  by  the  foundation 
of  the  "  Ferdinand  von  Richthofen  Btiftung,"  in  honour  of  the  distinguished  geo- 
grapber.  A  capital  sum  of  26,000  marks,  which  bad  been  collected  by  a  committee 
appointed  for  the  purpose,  was  handed  over  to  Baron  von  Hichthofen  as  a  fund  for 
the  encouragement  of  geographical  progress,  the  yearly  proceeds  to  be  devoted  to 
the  support  of  jouiueys  of  geographical  research,  grants  to  get^aphical  students, 
and  such  other  purposes  as  may  eventually  bo  determined. 

Oeolo^  and  Oeography- — A  eection  of  P/of.  Lspworth's  anniversary 
address  to  the  Oeological  Society  on  February  20  last  was  devoted  to  the  some- 
what difficult  question  of  the  relations  between  the  sciences  of  geology  and 
geography.  The  key-iiot«  of  bis  remarks  was  the  mutual  dependence  between  the 
two  which  has  always  been,  and  must  continue  to  exist,  cordial  recognition  bdng 
given  to  the  services  rendered  by  geography  to  geology,  no  less  than  vice  vertA. 
The  two  sciences  were  spoken  of  as  sharing  between  them  the  collective  study  of 
the  Earth,  the  surface  of  the  globe  being  regarded  as  their  common  limit  and  com- 
mon property.  As  a  representativB  of  the  physical  scienceB  as  contrasted  with 
those  related  to  man,  it  was  only  natural  that  Prof.  Lipworth  should  limit  his  view's 
to  the  physical  side  of  geography,  which,  of  course,  is  the  one  m  to  which  the 
ditBculty  of  drawing  a  dividing-line  aloue  ariieB,  But  by  leaving  out  of  view  the 
relations  of  geography  to  the  science  ofmanon  the  opposite  side,  he  necessarily  failed 
to  give  prominence  to  the  central  distinction  between  geography  as  a  whole  and 
the  sister  science,  which  depends  rather  on  the  standpoint  of  the  student  and  the 
motive  with  which  his  inquiries  are  made,  itian  on  any  hard-and-fast  dividing-line 
between  portions  of  a  science  which  is  essentially  one  in  regard  to  the  facts  which 
form  its  basis,  though  for  convenience- sake  it  mny  be  subdivided.  Such  limits  of 
time  or  space  as  thosa  between  the  present  and  the  past,  or  betireen  what  lies 
abjve  or  below  the  existing  surface,  must  be  more  or  less  arbitrary  and  artificial, 
however  convenient  for  practical  purposes ;  and  it  is  only  when  he  looks  beyond 
the  mere  surface  features  of  the  globe  to  the  efTecti  which  these  have  on  the  haman 
and  other  life  upon  it,  that  the  geographer  fully  substantiates  his  claim  to  ba  the 
exponent  of  an  independent  science.  None  the  less,  our  thanks  are  due  to  Prof. 
Lapworth  for  his  generous  appreciation  of  the  value  of  geography,  in  spile  of  the 
tendency  which  it  may  occasionally  maniieet  to  trespass  on  ground  which  the 
geologist  regnrds  as  his  own. 

Harme  InTeatigation :  Couraft  of  Initmotioil' — It  is  announced  that,  if  a 
■ufGcient  number  of  students  eend  Id  their  names,  a  course  of  instruction  on  marine 
invesligitioBS  will  be  held  at  Bergen  from  September  1  to  November  1,  by  Dr. 
Johau  Hjort  and  several  coadjutors.  The  course  will  consist  partly  of  lectures  and 
practical  experiments  ;  partly  of  laboratory  work,  demonstrations,  and  excursions. 
The  instruction  will  be  free  of  charge,  but  microscopes,  etc.,  must  be  brought  by 
students.  Applications  should  be  made  to  Dr.  Hjort  at  Bergen  before  August  lo. 
A  similar  course  was  held  by  the  promoters  last  winter. 
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OBITUABT. 

George  Robert  Boyle. 

We  regret  to  record  the  death,  at  the  age  of  sixty,  of  George  Robert  Boyle,  a 

¥«Dow  of  the  Society.    Mr.  Boyle  had  been  connected  for  forty-six  years  with  the 

British  and  Foreign  Blind  Association.    Mr.  Boyle  took  the  greatest  interest  in 

Ms  work,  and  became  the  inventor  of  many  improvements  in  connection  with  the 

making  of  Braille  books  and  implements  for  the  blind,  and  also  of  the  cheapest 

sod  best  embossed  maps  for  the  blind  and  seeing,  several  of  which  are  at  the 

Society,  and  many  more  in  use  at  the  large  schools.    In  1897  the  British  and 

fMgn  BUnd  Association  brought  out  in  interpointed  Braille  '  the  story  of  Nansen 

IS  told  by  himself.*     It  was  an  admirable  stereotyped  and  eadly  read  volume, 

with  close  lines  on  each  page,  a  great  improvement  on  the  original  French  Braille 

lyBtem,  and  even  on  the  perfectioned  system  as  introduced  by  Dr.  Armitage,  the 

fbonder  of  the  institution.    Mr.  Boyle  deserved  the  greatest  credit  for  the  complete 

which  had  at  last  crowned  his  work. 
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Additions  to  the  Library. 

By  EDWABD  HEAWOOD,  M.A.,  Librarian^  XtQ.S. 

The  followine  abbreviations  of  nouns  and  the  adjectives  derived  from  them  ore 
empbyed  to  indicate  the  source  of  articles  from  other  publioations.  Geographical 
names  are  in  each  case  written  in  full : — 


A  s  Academy,  Academic,  Akademie. 

Ahh.  =  AbhandluDgen. 

iUn.  =  Annals,  Aimales,  Annalen. 

B.  s  Bulletin,  BoUettino,  Boletim. 

Com.  =r  Oommeroe. 

C  Bd.  =  Comptes  Bendus. 

Adk.  =  Erdkunde. 

0.  =  G^eographj,  Geographie,  Geografia. 

GssL  =  Gesellsohaft 

L  s  Institute,  Institution. 

la.  s  Isvestiya. 

J,  s  Journal. 

k  «.  k.  =  kaiserlich  und  koniglich. 

K.  s  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Boyal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Sooi^t^,  Selskab. 

Sitzb.  =  Sitzungsberioht. 

T.  =  TranBaotions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissensohaf  t,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  aooount  of  the  ambiguity  of  the  words  ootavOy  quarto,  etc.,  the  size  of  books  in 
tibe  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
balf-inoh.    The  size  of  the  Joumcu  is  10  x  6}. 

A  seleetion  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  '^  JoumaL" 

EUBOFE. 

A1|B.  Alpine  J.  81  (1903) :  417-420.  Brigg. 

The  Peaks,  Passes,  and  Glaciers  between  the  Col  de  la  Galise,  and  the  Aiguille 
da  la  Sassi^  and  the  Bassao  Xord  (Central  Graians).  By  W.  A.  Brigg.  With 
Map. 

iSft.  Fenok  and  Btfiokner. 

Die  Alpen  im  Eiszeitalter.  Yon  Dr.  A.  Penck  und  Dr.  E.  BrQckner.  Lieferung 
5.  Leipiig:  C.  H.  Tauchnitz,  1903.  Size  10}  x  74,  pp.  433-544.  Ifap  and 
Bhutraiiom,    Pre$enled  by  the  PMUher. 
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Alpt — OhuBoniz.  Whymptt. 

ChamoDii  and  the  Baoge  of  HoDt  BIado.    A  Qnide  bj  Edward  Wbvmper,    Eighth 

Edition,    London  ;  JoLn  Mnrrfty,  1903.    Btza  7i  x  5,  pp.  x\v.  and' 206.     Priee  St. 

net,    Mapi  and  BtuttraHonl,    Tun  coplel,    Preiented  by  1A<  Aulhor  and  Publi$heTr. 

Alpi— Kant  BIuio.    Ann.  Chb  Alpin  FranfaU  2»  (1901):  425-435  7or«l. 

Lm  Glaciers  du  lIoat'BlaDo  en  ITSO.     Par  SI.  F.-A.  ForeL     Wm  Ptaie. 
Anitrlft — EiitoriMkl.  PicMai. 

Anitiia  Bomanit.  Qeogw)hiaohes  Lexlkon  aller  m  ItomeneiteD  !□  Oatreioli 
geDannten  Uerga,  Fliieae,  Hifen,  IdkId,  Lander,  Meere.  Foatorte,  Seeen,  Btldte, 
BtrtMspD,  Volker.  I.  Von  Fiilz  Ficbler.  (Quelloii  und  Foriobncgen  ziu  alten 
QeBcbiohte  und  Oeograpbie,  beraaegBgebeu  von  W.  Sleglin,  Reft  S.)  Leipzig: 
K.  AvenariQB,  1902.  Size  Dj  x  GJ,  pp.  102,  Map, 
Ammi.  BS.R.  Btlgt  Q.ST (1903);  120-157.  Tanehnnr. 

I.cB  ile«  Azores.     With  Map. 
Translated  from   tile   Dutcb  of  G.  Tenobntir  (T\idiehTi/l,  Netbetlandi  Geogra- 
phioal  Society). 

Balkan  Fanlniiilft.  Onrtii. 

The  Turk  and  bia  Lost  Profinoea.    Greece,  Bulgaria.  Sertia,  Bosnia.    Bj  William 
Eleroy  Curtis.    (%!oago,  etc.  :  Fleming  H.  BercU  Co.,  1903.    Size  9x6,  pp.  39G. 
ItlMttralionii.    Prim  7i.  M. 
On  acoonnt  of  the  Balkun  ooqntiiea  and  Grecoe  for  the  genaral  reader,  by  an 
Ameriean  jouruallat. 

Baltle.  Pefo-montu  Jf.  «  (1903):  2.'V-28,  77-B:!.  Qainiu. 

Die   geogntpbi«olien    Veraudurungen    des  audweatliclion  Oatsaegobiete  aelt    der 
qnarlirea  Aoachmelzperiode.    Voo  Prof.  Dr.  E.  Geinitz.     Wilh  Map. 
Balginm— Ooal.  La  Q..  B.S.G.  PaHi  7  (1903) :  284-288.  ErtboriL 

Le  baasin  houlller  de  la  oampine.     Par  Baron  LI.  viin  Bttboru. 

Bnlgaria.  Dtulioh.  RundKJiaH  G.  28  (1903):  369-370,  

Die  Woingaitonfl&cbe  Bulgariens. 
Dantral  Knrope, 

I'eulral  Europe.     By   Joseph   Partsob.    London 
9}  X  6.  pp.  liv.  and  358.    Mapi  and  Diograitii 
PuiUihe.r.     [To  be  reviewed.] 
Dtnmark— Language. 

Danish  Self-taught,  nitb  Fbcn^tio  Pronnnciatlon  (Tblmta'a  SyatemX  containing 
VoCabnUaies,  Iiuomatic  Pbraaea,  and  Dialogues :  Elementary  Grammar ;  Com- 
mercial, Trading,  and  Legal  Terms:  U'ravi^l  Talk;  Shooting,  fiibing,  Pboto- 
grapliT.  Cyoling,  ato,  eto.  Edited  bv  W.  F.  Harvey.  London ;  E.  Uaillxirough  * 
Co.,  1908.    SiiL*  7  X  4i.  pp.  120.     Price  2».  Qd.    PiueaUd  bg  the  PvblUheri. 

Dsnmark — Keteorology.  

Nautical-Meteorulogieal  Annual  1902,  publiahed  by  the  Danish  Meteorological 
Instllnte,     KjpbenbaTn  :  G.  E.  ('.  Gad,  IBOS.     Biae  laj  x  91,  pp,  uxii.  und"l82. 
Oiarii.    Preteated  by  thfi  Daniih  Mateorologiedl  Inititutt. 
luoludes  the  annual  report  for  1902  on  ioi;  in  the  Arctic  sea*  (anfr.p.  218). 
7nnM— AIn  Taltey.  Delabecqug. 

I'onlribiitioD  b  I'c'tude  des  tarrains  glaciaires  des  valMrs  do  I'Ain  et  de  sfa  princi- 
piiux  afBucnta.    Par  A,  Deklieoqui-,     Paris:  (.',  Bcranger,  1902.    Size  10  x  6J. 
pp.  14.     Map.     Preimttd  bg  the  Atithor. 
France— Alps.  B.S-G.  Com.  Parit  26  (1903) :  28-38.  Bougaolt. 

Hiobeseex  bydranliques  dea  Alpes  frfln9aises,  Icur  situation  actaelle,  lenr  afenlr. 
Par  Paul  Boiignult. 

Horwk7.  

Norge  i  det  Nittcnde  AarLuodrede.     Tekst  og  Hilledcr  af  Norske  Fotfattere  og 
Eaiistuere.     2  Volumes.      EiistimiLu  :   A.  Gammermeyer,  1900.     Size  13  x  101. 
pp.  (vol.  i.  436) :  (vol.  ii.  4G8).    Mapt.     Ptatci  and  lUuiiraliom.    Pretented  bj/  Dr. 
THdfjef  Narum. 
A  auperbly  illuRtratpd   work  oo  every  branch  of  koowlt'dge  regarding  Norway, 
inolading  artietM  by  leading  anthorities  on  trade,  iudaxlries,  fisheries,  stalislin.  litera- 
ture, art,  etc.,  as  well  as  on  the  pliyaical  aspects  of  the  ouiitry. 


Partwjh. 

,  Ueinemann,  11103,    Sizo 
Priee  It.  ea.     Pretmttd  by  thr 
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luiitu— Cteology.  Blomberg  and  Holm. 

GeologiBk  BeskrifniDg  ofver  Nerika  ooh  Kankoi^  Bergsliig  samt  Fellingsbro 
Hind.  Af  Albert  Blomberg  ooh  O.  Holm.  (Sveriges  Geolog.  Uodersokniug. 
Suwkholm,  1902.    Ser.  Ga.,  No.  2  )    61xe  12}  X  10,  pp.  124.    Maps  and  PlaU: 

%W9UaL — Geology.  Blomberg  and  Luadbohm. 

Geologiik  Begkrifning  ofver  Blekinge  L&n.  Af  Albert  Blomberg,  jamte  Redo- 
gorelse  for  StenindiiBtrien  inom  Blekinge  L'an  af  Hjalmar  Lundbobm.  (Sveriges 
Geolog.  Underfeokning,  Ser.  Ca.,  Na  1.)  Stockholm,  1900.  Size  12}  x  10,  pp. 
110.    Map$  and  PUxUi, 

Swsdon — Geology.  Holm  and  Xnnthe. 

Kinnekalle.  Dess  Goologi  och  den  tekniske  AnTindniDgen  af  dess  Bcrgarter. 
Af.  O.  Holm  och  H.  Manthe.  (Sveriges  Geolng.  UndendkniDg,  Ser.  Ca.,  No.  172.) 
Stockholm,  1901.    Size  12}  x  10,  pp.  U4.    Map9. 

Iwadtn— Korrland.  Ahleniai> 

Aogerir.analfvenB  flodomr&do.  En  geomorfologlBk-antropogeografisk  Undersokninff 
af  Karl  Ahlenius.  lH^um€  in  German.]  UppBala:  Alrnqviat  &  Wiksell,  1903. 
Size  10  X  6},  pp.  xii.  and  220.    Map$. 

Geomorphological  and  anthropogcogrnphical  studies  on  the  region  of  the  Angerman- 
Elf. 

SwitnrUnd.  C.  i?cf.  136  (1903) :  1103-1104.    Lngeoo,  Bioklin,  and  Perrirai. 

Sar  ]cs  bassins  fermes  des  Alpes  suisses.  Note  de  M.  Lugeon,  M.  Ricklin  et  F. 
Perriraz. 

Switzerland.  

Table  de  Recapitulation  dcs  Prinripaux  Resultats  des  observations  hydromc- 
triqaes  suisses  pour  Tanneo  1891.     13eme,  1901.     Size  15  X  10,  pp.  44. 

fwitierland.  


Tableaux  graphiques  des  observations  hydrometriques  suisses  ct  des  temp^raiurcH 

del'air  et  des  hauteurs  pluviales  pour  Tannee  1900.  Ditto,  1901.      Itern,  1902. 
Size  15  X  10,  pp.  (IJ)OO)  24  :  (IIK)I)  20.     Diagrams. 

fwitierland— Onide.  


Guide  to  Switzerland.  T.ondon :  Macmillau  &  Co.,  190.'?.  Siz<'  7  x  4},  pp.  cvi. 
and  23G.     Maps  and  Plans.     Vrice  5«.  net.     Presented  by  the  Vullisliers. 

Turkey— Macedonia.     Rrv.  /Vanfa iw  28  (1003):  65-80,  129-1G9.  Povolni. 

Ia  solution  du  problcmc  Mucedonien.     Par  I.  V.  Povolni.     With  Map. 

Vjiited  Kingdom — Ealing.  Brown. 

B«.cent  Discoviries  in  Htlation  to  Pre-historic  Man  in  Ealing.  By  Prof.  Jno. 
Allen  Brown.  (Abstract  of  lecture  bif<ire  the  Ealing  \at.  J^ci.  aLd  Microfec.  See, 
January  25,  19.')2.)     Size  8}  x  5},  pp.  12.     Illustration. 

Uaited  Kingdom— Ireland.   S<.'i.  P.H.  Dublin  8.  9  (1903):  575-582.  Wright. 

Some  Results  of  (rlacinl  Drainage  round  Montpelier  Hill,  co.  Dublin.  By  W.  B. 
Wright.     With  Map  and  Plate. 

United  Kingdom— Leicester.  Fox-Strangways. 

Memoirs  of  the  Geological  Survey.  England  and  Wales.  The  Geology  of  the 
Country  near  Leicester.  (Explanation  of  Sheet  150.)  By  C.  Fox-Strangways. 
London :  E.  Stanford,  1903.  Sizo  10  x  6,  pp.  vi.  and  122.  Illuftraticns.  Price  '6*. 
Prttented  by  the  Geological  Surrey. 

Vaited  Kingdom— Meteorology.  Bnohan  and  Omond. 

TM.S.  Edinburgh  42  (1902):  pp.  xiv.  and  552. 

The  Ben  Nevis  Observations,  1888-1892.  Edited  by  Dr.  A.  Buohan  and  R.  T. 
Omond.     With  Illustrations. 

V&ited  Kingdom— Mines.  Foster 

Mines  and  Quarries.  (Jemral  Report  and  Statistics  for  I'JOI.  Port  iii.— Output. 
Edited  by  C.  le  Nevo  Foster.     Loudon,  1902.     Size  1:^^  x  8i,  pp.  27H. 

Vnited  Kingdom— Sec  tland—SkTO.  Harker 

T.li.S.  Edinburgh  40  (1901-1902)  :  221-252. 
Ice-Erosion  iu  the  Cuillin  Hilln,  Skye.     By  A.  Harker.     With  Map. 
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Doited  Kingdom  -Wale«.     T.R.S.  Edinbirgk  10  (1901-1902) :  *19-*G7.  J«lio. 

A  IistbyniPtrii<ikl  bd<1  Geological  Stud;  of  the  IjikeB  of  SaowdoDia  Bud  Eastern 

CBtDarroiiBhire.    lij  T.  J.  Jeha.     WtOt  M-ipt  and  Plattt. 
ITnitsd  Zlngdom— WUtihiT*.  Beid. 

Henutira  of  the  Geological  Purvey.     England  and  Wdaa.    No.  298.    The  Geolosy 

oftboCoautrv  around  Sallsbnrj.    (Eiplaualioo  of  Sheet  29S.)    By  Clement  Reid. 

London,  1903!    6izH  9}  x  6,  pp.  77,     Price  1«.  3d. 


AiU—Orj^sphy.        DeuUeh.  EiindKhm  Q.  8S  (1903):  359-3^6.  Krebi. 

AsieiiB  GebjrgBbao.     Von  Dr.  N.  Erebo. 
AnaljBU  of  Sueea'  work. 
Cautnl  Alia— Hoiquei.     G.  Tidnkri/l  17(1003-1904):  41-19.  Olnfien. 

CentraloJiiens  Muskeer,  Mi-'dreaieer  ag  derea  Gejitligbed.     Af  Premierlfijliuiat 

O.  OlDfaoD. 
Csrlim.  HHtan. 

S.A.  Le  Prlnoe  Ibtabim  Uiuwd.    L'ile  de  Ceylati.     Conferenoe  h\te  k  la  Sociifte 

Eh^iviale  de  Geogruphie,  le  30  novembre  1901.    Le  Caire,  1902.    Stxe  II  x  T}. 

pp.  4i. 
China.  Itcatlya  Imp.  Rum.  05.88(1902):  3TI-4C6.  Lftdigin. 

Borne  facta  on  the  condition  of  trade  In  SsnEu,  Tibet,  and  Mongolia  collected  by 

the  expedition  of  IS99-I1KI2  aent  by  the  Imperial  Huoaian  Geographical  Society 

to  Central  Aaia.    By  V.  F.  Ladigju.    [Id  Ituiaian.] 
China— KwuK-ghon-mn.    B.S.O.I'^^taS  (1902)^  393-408.  Tialat. 

Note  d'elhoographie  anr  Qaang-Tohc'ou-Wan.     Par  le  Dr.  Tialet. 
China— XongolU.      hBetlij/a  Imp.  Sua.  OS.  3B  (1902):  467-502.  BTyMluUkoff. 

Oattle-breeding  ia  North-Eaatern  Mongolia,  sod  the  trade  in  cattle  on  the  rrontier 

of  Trana-Buikai.    By  A.  I.  STyechnikoff.    [In  Rmalan.] 
China— Shautnag.  Aiim  8  (1902) :  7-9, 21-24, 40-42.  OMdwtz. 

SobsntangB  wiiteohnftliohe  Bi'deutung.    Vod  A.  Gaedertz. 
China— Tea  Trade.     .JaiVii  8  (1902) :  24-26,42-45;  (1903):  79-82.  Kranwl. 

Dcr  cbineBiechc   Tliechaodel.     Wirtacbaft«geacbiohtliobe  Studie.     Von   Dr.  P. 

Ki^Dsel. 
Cbineie  Kmpire— Songalia,  Leadain. 

Comte  de  LeedniD.     En  Uongolio.     (13  Juin— 22  Sopteinbre  1902.)    Paria :  A. 

CbaUamel,  1903.     Bize  7}  x  5},  pp.  202.    miutralioni.     Prux  3>, 
French  Indo-Ohina.    B.  VtcoU  Franfaut  d'Exlrimt-OHeHl  S  (1903):  1-17,    KMpeio. 

Say.fong,  una  vlUe  morte.    Par  G.  Mispero.     Wilh  Map. 
Franoh  Indo- China— BaU way i.    B.  ComUeVAtU  Fratifaiis  3  (19113):  135-139.       Caiz. 

Queationa  dc  chemiaa  de  fer  indo-ohinoia.    Par  Robert  de  Cais.    JIfap. 
India.  Btnchey. 

India,  ita  Adminiatration  and  Progreaa.    By  Sir  John  Straohey,     Third  Edition. 

Be*iaed  and  Enlarged.     Londuo,  etc.:   MocmiUan  k  Co.,  1903.      Size  9  x  S}, 

pp.  xiii.  and  51fi.     Map.    Price  10».  ne(.     Pretented  by  Che  PtMithert. 
India — BangkL  Bradley- Bttt. 

Chota  Nngpore,     A  Little-koowu  Province  of  the  Empire.    By  K,  B.  Btsdley- 

Birt   With  an  Introduction  by  the  Eight  Hon.  the  Enrl  of  Northbrook.    London: 

Bmilb,  Eider,  iJ:  Co.,  1903.    Size  9^  x  0,  pp.  zir.  and  310.     3f.ip  and  lUaitralioiu. 

Priee  12».  6d.  net.     Pre^tfd  by  the  Fuhlitliiri. 
Bniila— Sibaria.  TItOTiU. 

Ttob.  Sowi-Seel.  Troitzlofiautik-Eiakhta  S.  Imp.  Hutte  0.  4,  1901  (1902):  81-06. 

ExcarBioQ  an  M'lnt  do  Bourins-khan  eo  tie   ISflO.    Pat  N.  G.  TitowekL     [la 

Xvitia— SibarU.  ^<ien  S  (1903):  85-90.  Toapfer. 

BuBsland  auf  dem  Wego  lur  Vorherrai'haft  in  Oataaien,  Nach  dem  BerichI  dee 
FiDanzminiBlerd  Witte  Uber  aeine  Ueiee  uiioh  dem  femcn  Oaten.  Ton  Hauptmaon 
U.  Toepfer. 
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XsMla — ftlMriA — Lak*  laDcaL  Zmmanual. 

Vieridjakn.  O.  rnterWeM  2  (1903) :  152-156. 
Ber  Baikabee.    Yon  Haaptmann  Immannel. 


Miniog  Indnatiies  and  Forestry  in  Turkey.  Foreign  Office,  Miscellaneons,  No. 
589, 1903.    Size  9}  X  6,  pp.  58.    Price  Sd. 

Tukey— Alia  Kisor.  Bekaffer. 

Peiermanni  M.  Erganzung$Keft  Nr.  141  (1903):  pp.  110. 
Cilida.    Yon  Dr.  Frana  X.  Sohaffer.     With  Map$. 

Tizkty— Palestine.  HSlieker. 

Qoellen  nnd  Fonchnngen  zar  alten  Geschiohte  nnd  Geograpliie.  Heft  5.  GnstaT 
Holioher.  PaUUtina  io  dor  persiscben  uod  helleniitiBchen  Zeit.  EIdo  historiBoh- 
geogiaphlBche  Untersnchnog.  Berlin  :  Weidmano,  1903.  Size  10  x  6},  pp.  xii. 
tnd  100.    Price  3s. 

Tnk^— Syria.  B.8.B.0,  cTAnven  27  (1903) :  19-65.  Caitian. 

£q  Syrie  (le  long  dn  ohemiD  des  pterins  de  la  Mecqne).  Par  M.  Gastiau.  With 
Map  and  lUustratiom. 

ATBIOA. 
Afiiet^HiitoxieaL  Boge. 

Topographische  Stndien  za  den  Portagiesischcn  EDtdecknneen  an  den  Eiiiten 
Afrikae.  L  Yon  Sophns  Bnge.  (Des  xx.  Bandesder  Abhanalangenderphilolo- 
giieh-hifltoriechen  Klasse  der  Konigl.  S&ohslsohen  Gesellscbaft  der  Wiasen- 
aehaften.  Ko.  yi.)  Leipzig:  B.  G.  Tenbner,  1903.  Size  11}  x  8,  pp.  110. 
Price  is.  ed. 

Alfsria.  ]Ur9ais. 

8eryice  des  Monnments  Historiqaes  de  TAlg^rie.  Les  Monaments  Arabes  de 
Tlemoen.  Par  MM.  William  Mari^ais  at  Georges  Mar9ai8.  Paris  :  Albert  Fonte- 
moing,  1903.    Size  10  x  G},  pp.  358.     Illustrations.    Price  16«. 

Congo.  Mouvement  O.  19  (1902):  617-020.  Mees. 

Une  exp^ition  Portngaise  au  Congo  en  1512.     Par  Dr.  J.  Mees. 

Coago  SUte.  B.S.O.  Italiana  4  (1903)  :  1 10-117.  Ascenso. 

Nel  Congo  indipendente.  Dal  Sancnrn  al  Lago  Moero.  Lettera  del  doit  Micbele 
Ascenso.     With  Uluttration, 

Coago  State.  Deieamps. 

New  Africa.  An  Essay  on  Government  Civilization  in  New  Couotries,  and  on  tbe 
Foundation,  Organization,  and  Administration  of  tbe  Congo  Free  State.  By 
£.  Descamps.  Translated  from  tbe  Frencb.  London :  S.  Low,  Marston  &  Co., 
1903.    Size  8}  X  5},  pp.  xvi.  and  402.     Presented  by  the  Publishers. 

Cwgo  State.  

The  Truth  abont  the  Civilization  in  Congoland.  By  a  Belgian.  London  :  S.  Low. 
Maraton  ft  Co.,  1903.  Size  9  x  6,  pp.  180.  Map.  Price  Is.  net.  Presented  hy 
Dr.  FeUcin. 

Merely  a  collection  of  extracts  containing  laudatory  pronouncements  on  the  work 
of  the  Congo  State. 

tago  State— Katanga.  Wanters  and  Oornet. 

Mouvement  Q.  19(1902):  589-594,  61:^617. 

La  region  mini^  dn  Katanga.    Par  A.  J.  Wanters  et  J.  Cornet.     With  Maps, 

Igjpt— Meteorological  Obiervationi.  

A  Report  on  the  Meteorological  Observations  made  at  tbe  Abbassia  Observatory, 
Ctiro,  during  tbe  year  1900,  together  with  tbe  Alexandria  Mean  Values  derived 
from  the  Observations  of  the  previous  ten  years,  and  Climatological  Stations,  also 
some  Magnetic  and  Seismological  Obdervations.  Cairo,  1902.  Size  7}  X  11, 
pp.  176.    Diagrams. 

l^Tptian  Sudan.  Sykei. 

Service  and  Sport  on  tbe  Tropical  Nile.  Some  Records  of  the  Duties  and  Diversions 
of  an  Officer  among  Natives  and  Big  Game  during  the  rc-occupation  of  tbe  Nilotic 
Pxofinoe.    By  Captain  C.  A.  Sykes.    London :  J.  Murray,  1903.     Size  8^  x  6, 
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pp.   lii.   and   306,      Map  and   Illuttration:      J'rice  12»,   net.     PftienUd  by   the 

FuUUhari. 
Dennkn  Knit  Abiu.  Lommsl. 

Beriehte  Lnad-  «.  FnriiwirUchaft  DtuUeh-Oita/rika  I  (1903)  :  341-350. 

Beriuht  Uber  Bine  Beiie  im  Bezirke  Kilitn  zur  FeeWllung'  dea  VorkDinmeiiB  iind 

inr  Beobauhtung  di-r  LebenigowohQheitoa  der  TBelaefliege.     Von  V.  I^ininiel. 
aarmas  Sut  AMct.    Deutich.  Sohnialteilung  2(H1903)  :  143-145.  Kmco. 

DeutBch-OstaErihsB  LageritiitMQ    nnlzharer    Minetttlien,     Voq  —  Maeoo.     With 

Map. 
Ssmisn  But  AMm,  Zinmvrauuin. 

BeHchle  Land-  n.  ForttmrlKfuiJt  Deatteh-OiOifrika  I  (1903)  ;  3.il-381. 

Uebcr  f'm\«B  anf  dea  PlanUgon  von  Ost-  uad  West-UBambara  gemaobte  Beobocli- 

tUDgen.    Von  I'rof.  Dr.  A.  Zimoiermanii.     With  lUatlralioni. 

Garman  Eait  Abioa, 

BerickU  Land-  u.  Forilteirlidiofl  DtuUcU-Orta/HIra  1  (lOOS):  205-323. 

AoBzuge  aua  den   Beriohten   der  Bezirktamtfir,   MUittiCBtatiDtieii    and    audercr 

BoriohtHBteilen  iibor  wirtaohaftliohe  Eatwickluag  im  Beiiehtsjftlir  vod   I.April 

1901  bU31.  Marz  1902. 
Kadtguear.  Her.  Colon.  (1903) :  4:12-450,  Lemoine- 

Buppoit  BUI   UDB   loiBsinti   geolaglque   dani  le     nord   de   MadngUMr.     Par   P. 

Lemoina. 
Madagaiaar.  Btv.  Slitdagasear  6  {IMS) :  3DiU33<i.  Lemaine. 

L'EitrEme-Nnrd  de  Madagascar.     Par  P.  Lemoiue.     Willi  Mapi  and  lltiutratiom, 
Moroooo.  Eeo.  Qfa.  Sei.  14  (1903) :  T3-87,  132-147.  Barnard- 

L«  Produttlona  naturellee,  I'Agriculture,  I'ludustrie  et  le  Comtneiee  an  Uoroc. 

Par  A.  Bernard.      With  lUualralioai. 
Morocco.  flee.  Gt^.  Sei.  14  (1903):  190-20S,  258-274.  314-327.  DouttB. 

LcB  Marocaiaa  et  lit  Socidtf  luacocaiae.     Par  E.  DouttB,     With  Wugtrntioiit. 
XoToieo,  Eee.  Gen.  Sei.  14  (ISOU :  12-28.  Hailiat. 

La  lieographic  pb;a[qae  da  Maioc,     Par  J.  Machat.     WUh  itapt  and  lUiutm- 


Badwall 
Beport   for   1901.     Colonial  Beporta,  Annual  Ku.  381.  1903. 


ITfgaria. 

t^antberD  Nigt 

Size  10  X  fij,  pp.  34.    Friee  ajd. 
KigetiJt.  J.  African  S.  S  (1903) :  23,'-.-2il0,  Dpwird. 

Tbe  I'roYioce  of  Kabba,  Xorthetn  Nigeria,     By  .Mien  Upward, 
ITigwia.  Chureh  Mitt.  tnlelUgencerHQSO'i):  321-333.  . 

BfitUli  Nigeria,     By  F,  li.     With  Map. 
Nile.  Beotiith  O.  Mag.  19  (1903):  223-218.  CadalL 

Tbe  Development  of  tlie  Kilo  VuUey,  past  and  futnro.      By  H.  M.  Cadell.     With 

M'tp,  Flaiin,  and  Ilbiatratioiu. 
Voith  Afcioa.     B.8.  Langufdoc.  0.  28  (1902) :  129-158,  267-297,  396-409.     Duponohel. 

La  Coloaiaation  fiaiifaiie  dana  le  iioid  de  rAfrione  et  la  oaltare  de  I'oliTier  daiiB 

I'aocienue  Bjzac^ne  (Tuntsie  contrale).     Pat  A.  Dupondiel. 
Beugal.    B.S.G.  Com.  Bordtaux  SB  (leOB):  65-72, 113-118, 145-151, 182-187.    DaniiM. 

Uq  voyage  d'afTairea  an  S^ne'gHl  (Aout-Septembre  189B).     Par  M.  Daanas. 
Bonth  Africa.     ConUmporary  Her.  B3  (1903) :  540-553.    ?dx,  MacdoneU,  and  Saebobm. 

The  Nalire  I.abonr  Quealion  in  Soutb  Africa.     By  A.  R,  Foi,  J.  MaodoEell,  c.n.. 

and  H.  E.  Seebobm. 
Bonth  Africa— BailwayB,     Engineerittg  Mag.  B3  (1902) ;  lS3-i94.  Esy. 

Bailway  DeTclopmcnl  in  Federated  Sooth  Africa,    Bj  A.  Coo|i«r  Kry,     Willi 

Map  anil  llliiilrationl. 
Boatlt-Wait  Africa.  Banu. 

Eolonisl-WirtacbiiltlicheB  Eomitee.      Kunene— Sambeti  Expedition.     H.  Baum, 

1903,     Im  Anftrng  dee  Kolonial-WirtBcbattlioben  Komileaa  herautgeKeben  vod 

Prof.  Dr.  0.  Warburg.     Berlin  :  E.  8.  Mitller  &  Snlin,  1903,     Slie  10  x  6|,  pp. 

Xii,  and  5!I4.      3fup,  Flalet,  and  in«aliatiom.     Price  I8i. 
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QumUoM  Dipt,  el  OoUm,  16  (1903) :  545^572.  Lorin. 

Lm  payi  du  Tchad  et  I'Euope.    Par  H.  Lorin.     WUh  Map. 

DeuUek.  KoUmidUeUung  90  (1903):  153-155.  Hdm. 

GrBDirerhaltnine  und  Eiienbabnprojekt  in  Togo.   Yon  Dr.  E.  Helm.    WUh  Map. 

▼ait  Afriaa.  Bev.  Colon.  (1908) :  407-431.  Carean. 

Bapport  snr  lei  traTanz  de  la  Million  fnm^aiae  de  d^imitation  Ooogo-Gameronn. 
PtolLleDr.  Onrean. 

VOSTH  AWDtlCA. 

Ciaada.  MonOUy  Bev.  11  (1903) :  48-61.  Hanbnry-Williami. 

The  American  Inyaiion  of  North- Weitem  Canada.  Winnipeg.  By  G.  Hanbury- 
WiUiama. 

Omda— Biitiah  Oolnmbia.  Smith. 

Mem.  Ameriean  Mu$eum  Nai.  HiH.  4  (1908):  133-192. 

Pablicationa  of  the  Jeinp  North  Pacific  Expedition.  IV. — Shell-Heapi  of  the 
Lower  Fraier  Biyer,  Britiih  Columbia.    By  H.  I.  Smith.     With  Plates. 

Ouada— HoroB.  /.G.  2  (1903):  14^155.  JefEerion. 

The  Geography  of  Lake  Huron  at  Kincardine,  Ontario.  By  Prof.  M.  S.  W. 
JefferMn.     WM  Map  and  Illuttrationi, 

flnada— Vova  Beotia.  

Beport  of  the  Department  of  Mines,  Nova  Scotia,  for  the  year  ending  September 
90, 1902.    Halifax,  N.S.,  1903.    Size  10  x  6},  pp.  116.    Plans. 

Ouada— Boekj  Mouitaini.     Alpine  J.  21  (1903) :  363-377.  Woolloy. 

Six  Weeki  in  the  Canadian  Bocky  ^lonntains.  By  Hermann  Woolley.  With  Map 
and  lUutiratiom. 

Ctnada  and  Alaika — ^Bonndary.  

Convention  between  the  United  Kingdom  and  the  United  States  of  America  for 
the  Adjostment  of  the  Boundary  between  the  Dominion  of  Canada  and  the  Territory 
of  Alaska.  Signed  at  Washington,  Jannar>'  24,  1903.  (Treaty  Series,  No.  4, 1903.) 
London:  Eyre  A  Spottiswoode,  1903.    Size  10  x  0^,  pp.  G.    Price  id 

lewfonndland— Fisheries.     Nineteenth  Century  53  (1903) :  924-935.  McOrath. 

The  Bond-Hay  Treaty.  A  new  phase  of  the  Anglo-American  Dispute.  By  P.  T. 
McGrath. 

Vaitad  States — Appalaehiana  

Message  from  the  President  of  the  United  States,  transmitting  a  Report  of  the 
Secretary  of  Agriculture  in  relation  to  the  Forests,  Rivers,  and  Mountains  of  the 
Southern  Appalachian  Region.  Washington,  1902.  Size  12  x  8,  pp.  2L0.  Maps 
and  Plates. 

Vaited  BUtas— Florida.  J.0. 2  (1903) :  10-21.  Phillips. 

How  the  Mangrove  Tree  adds  New  Land  to  Florida.  By  0.  P.  Phillips.  With 
lOMstrations. 

Viited  States— Geology.  

Department  of  the  Interior.  United  States  Geological  Survey.  Twenty-second 
Annual  Beport  of  the  Director  of  the  United  States  Geological  Survey  to  the 
Secretary  of  the  Interior.  1900-1901.  In  four  parts:  Part  i.  Director's  Report 
and  a  Paper  on  Asphalt  and  Bituminous  Rock  Deposits  (pp.  464) ;  Part  ii.  Ore 
I)epoaito(pp.  888);  Part.  lii.  Coal,  Oil,  Cement  (pp.  764);  Part  iv.  Hydrography 
(pp.  690).  Washington,  1901-1902.  Size  11^x8.  Maps  and  lUustrations.  Pre- 
sented by  the  U.S.  Oeologieal  Survey. 

Vaited  Stotai— Geology. 


Department  of  the  Interior.  United  States  Geological  Survey.  Twenty-third 
Annual  Beport  of  the  Director  of  the  United  States  Geological  Survey  to  tlie 
Secretary  of  the  Interior.  1901-1902.  Washington,  1902.  Size  11}  x  8,  pp.  218. 
Ifops  and  Portrait.    Presented  hy  the  U.S.  Oeologieal  Survey. 

Vaited  StateS'HiitorioaL  Hnlhert. 

Historic  Highways  of  America.  Vol.  i.  Paths  of  the  Mound-building  Indians  and 
Great  Game  Animals.  Vol.  iL  Indian  Thoroughfares.  Vol.  iii.  Washington's 
Boad  (Memaoolin's  Path).    The  First  Chapter  of  the  Old  French  War.    Vol.  iv. 
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Braddook's  Boad  and  Tbres  Relative  Fapera.  Vol.  r.  Th«  Old  Glnde  (Forbea's) 
Boftd  (PennB?! crania  State  Road;.  B?  Arctiei  Butler  Halbert.  OlevaUnd,  Obio: 
A.  H.  L"larkOo.,19J2-l903.  Sizs  7i  x  5,  pp.  (vol.  i.)  140;  (toI.  ii,)  153;  (toI.  iii.) 
216;  {vol  i».)  214  ;  (vol,  T.)  200.  Wijii  and  llhiitrattoat.  Priee  (»oIb.  i.  and  ii.) 
$2;  (Tola,  iii.-y.)  $2.50. 
The  leriea  will  be  (Mimpleted  in  aiitesn  volumea. 
United  BtktM— Haw  Kaxico.         J.O.  2  (1903):  63-S2.  Lee. 

Thu  CanjoDB  of  Nortb-Kastem  New  Mexico.      B;  Willis  T.  Lee.      Mnpi   and 


J.a.  a  (1003):  9.1-101.  Bnflet. 

il  Becent  Obaages  on  Ijong  Inland.     By  Edward  P 


Bmitb. 


lUaiti 
United  Btfttas— ITav  York. 

fiome  Glacial  Cooditiona  a 

BnQ'et.     lUiulralioat. 
United  Btstet—Waabington.     J.  Geolotjy  11  (i90S) :  166-177. 

Antioliual  MuuDtniD  Ridgeg  in  Ccotral  Wosbington.    Bj  G.  0.  Smitli. 
United  St»tai—Wjaming.    J.  Geology  U  (IWi):  ■na-2'>3.   Bftliibnrr  and  Blackweldet. 

Gliciatioa  in  tbe  Bigborn  Houutaina.     B;  R.  D.  Salisbury  and  E.  Blaokwelder. 

GSVTBAL  AND  BOITIH  AKSEIOA. 

Bolivia.  

Aneios  a  In  ftlemoria  del  Ministro  de  Balacionea  Eiterlores  y  Onlto  preaeDtada  >1 
Cnngreio  Ordinario  de  1002.     La  Paz,  1903.    Size  11  x  7|,  pp.  436,     PrtttttUd 
by  M.  V.  BaUidan. 
Includes,  among  other  docainentB,  an  important  report  on  tbe  work  of  tbe  reoent 

rummiaaioD  for  tbo  demnrcation  of  tbe  boundary  with  Brazil. 

Bolifin— Aere  TerritOTy.    S.  OJicina  !fac.  La  P(iiZ(1902>:  233-2*2.  

El  oontiato  aobre  el  Aori!. 

BruU.  Ooeldi. 

Against  the  deitrnction  of  Wblte  Tlerona  and  Red  Ibiaea  on  tbo  Lower  Amnzon. 
eapeoially  on  tbe  bland  of  Marnjci.     lit  Prof.  Dr.  Emil  A.  Qoeldi.    Tranalaleil 
from  tbe  Portugneae  into  Engllah  by  W.  U.  Clifford.     FanL  (BrazU),  1902.     Siio 
9*  X  B,  pp.  20. 
VigoTOua  prolesta  agaioat  the  wanton  deatrnetion  of  herons  for  tbe  sake  of  their 

plumes,  which  threatens  their  eitorminatlun, 

Csntral  Amerisa— Fauna  Dual.  Eaaton. 

Tijdt.  K.  Ned.  Aard.  Gcitooti.  Amtterdajn  SO  (1903):  349-376. 
Hct  Pannnia-Kanaal.     Door  C.  Eaaton. 

Chile— Valparaiso.  Tan  der  Btok. 

Tijdt.  E.  Nad.  Aaril.  Genoalt.  Amilerdam  20  (1903):  317-3J8. 
De  getijden  in  de  haren  van  Valparaiso.     Door  Dr.  J.  1'.  van  der  Stclt. 

Saidsh  Weit  Indiei— Banta  Orni.  KiUtpangh. 

Flora  of  tbe  Island  of  St,  Croii.  By  Dr.  C.  F.  Millapaugb.  (Field  Columbian 
M<iB«am,  Publiontion  68,  Botanical  Serk-s.  vol.  i.  So.  7.)  Cbioago,  1902.  Size 
10  X  6i,  pp.  441-546.     Afop. 

Eoaador— QeodBiy.  C.  HiL  136  (1903) :  aGI-S71.  Foincare. 

Rnpport  prc'aent^  an  nom  de  la  Commiaiion  oharg^e  du  oontrote  soientiUquQ  dee 
operations  g^od^aii^iieB de  rGc|uateur.   Fai  H. Poinoarf.   Map.   [N'otioedatp.315.] 

Falkland  Itluids.  SeollUb  0.  Mag.  19  (1303} :  169-IS3.  

Tbe  Sfolia't  Voyage  to  tbe  Falkland  Islands.  By  the  Leader  and  Staff  of  the 
Soottish  National  Antarctic  Expedition.     With  Map  and  Iltuitralioni. 

Jamaioa.  Ford  and  FMay. 

Tbe  Handbook  of  Jamaioa  for  1903,  cumpriaing  Uiaturical,  Htatistical,  and  General 
InformatLon  DoQceiuiaR  the  Island.  Compiled  from  Official  and  other  reliable 
BecordB.  by  Jos,  C.  Ford  and  A.  A.  C.  Flnlay.  London:  E.  Stanford,  1903. 
SiM  81  X  51,  pp.  vii.,  522,  and  I.    Map.     Prion  7«.  6J,    PrucHled  hy  the  PuUither. 

Hartiaiiiiia.  0.  M.  136  (1903):  871-876.  lAsroiz. 

Priniupaos  tisnltftta  de  la  misuon  de  la  Maitiniqua,     Far  A.  Lacroix. 
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Z.  Ge$.  Erdk.  Berlin  (1903) :  167-207.  Bteffen. 

BdMDotixen  aos  West-Patagonien.    Yon  Dr.  H.  Steffen. 
Vfttigtmia.  QuarUrly  /.  Oeolog,  8.  59  (1908):  160-179.  Berivenor. 

Notet  on  the  Geology  of  Patagonia.    By  J.  R  Sorivenor.     With  Map. 

TtriL  — 

Perh.  A  sketch  for  oapitaUsts,  tradesmen,  and  settlers.  A  report  on  the  industries 
that  can  be  developed  and  on  those  that  might  be  introduced.  Lima,  1903.  Size 
8  X  5),  pp.  60.     Map$  and  lUuttration$. 

Pm.  Eaimondi. 

Antonio  BaimondL  £1  Pen!,  EstudiosMineraldgi^os  y  Geol<5gicos  (Primera  Serie). 
Tomo  iT.  Pnblicado  por  la  Sooiedad  GeoghLfica  de  Lima.  Lima,  1902.  Size 
12  X  8,  pp.  xxxTiii.,  516,  and  xi?. 

Continuation  of  the  publication  suspended  after  the  death  of  the  author  in  1890. 

Hra.  B.8.0,  Lima  12  (1902) :  299-858.  Eaimondi. 

Sstndio  geologioo  del  oamino  entre  Lima  y  Morococha  y  alrededores  de  esta 
hacienda.    Por  A.  Raimondi.     With  Map. 

hn.  B.S.G.  Lima  12  (1902) :  290-298.  Eobledo. 

Yiis  de  comunicaoidn  con  el  oriente  del  Peni.   Via  del  Sur.    Por  L.  M.  Bobledo. 

Soath  America.  Eeindl. 

Die  Schwarzen  Fl&sse  Siidamerikas.  Hydrographische  Studie  auf  geologiscb- 
oiographischer,  physikaliscber  und  biologiscber  Grundlage.  Yon  Dr.  J.  Reindl. 
(Monohener  geographische  Studien  berausgegeben  von  8.  Giintber.  Dreizehntes 
Stfick.)     Munchen :  T.  Ackermann,  1903.    Size  9x6,  pp.  138.     Map. 

loath  America.  Meteorolog.  Z.  20  (1903) :  57-58.  Woeikof. 

Die  Isothermen  im  westlioben  tropiscben  Siidamerika.     Von  A.  Woeikof. 
loAtk  America — Chaoo.  Kordenskiold. 

Piaoolumbische  Wohn-  und  Begrabnisplatze  an  der  Siidwcstgrenze  too  Gbaco. 
Von  Erland  Nordenkskiold.  (Kongl.  Svenska  Veten8.-Akad.  Handliogar,  Baodet 
36,  No.  7.)  Stockholm:  P.  A.  Xordstedt  &  Soner,  1903.  Size  12  x  9J,  pp.  22. 
IRtutrations.     Pre$ented  by  the  Author. 

▼enesnela— Orinoco.      Jnn.  i/ydro^rap^ie  31  (1903):  166-172.  Eokermann. 

Orinoco  Fahrten.      Nacb   Berichten  des  Kommandos  s.m.   Panther.  K.-Kapt. 

Eckermann. 

Vest  Indies— Volcanic  Emptioni.    /.  Geology  11  (1903) :  199-215.  Curtis. 

Secondarv  Phenomena  of  the  West  Indian  Volcanic  Eruptions  of  1902.  By  G.  C. 
Cortis.     With  IHuttratims. 

AU8TEALABIA   AKD    PAGIFIG    IBLAKD8. 

Avitralia.  


The  Year-book  of  Australia  for  1903.  Twenty -second  year  of  Publication. 
London,  Sydney,  etc.  Size  9  x  5|,  pp.  Ix.  and  824.  Price  lOt.  Od.  Presented  by 
the  AgerU'Oeneral  for  New  South  WaUt. 

Guoline  Iilandi— Tap.    Petermanns  M.  49  (1903) :  49-60,  83-^7.  Benfft. 

Ethnographische  Beitiage  iiber  die  Earoliueninsel  Yap.    Von  A.  Senfft. 

lew  OniiLML  N  iermeyer. 

TijtU,  K.  Ned.  Aard.  GenooU.  Amsterdam  20  (1903):  377-385. 

Nienw-Gninea  op  zijn  smalst.    Door  J.  F.  Niermoyor.     With  Map. 

On  the  results  of  a  recent  journey,  by  P.  E.  Moolenburgh,  across  the  neck  of  land 
which  separates  Macluer  Gulf  from  Geelvink  bay. 

lew  Zealand.  

Statistics  of  the  Colony  of  New  Zealand  for  the  year  1901.  With  Statistics  of 
Local  Governing  Bodies  for  the  year  ended  March  31,  1902.  Wellington :  J. 
MacKay,  1903.    Size  13  x  8,  pp.  xvi.  and  563. 

QlMBilBiid.  Fngh. 

Pngh*B  Queensland  Almanac  and  Directory  for  1903.  Brisbane :  Gordon  & 
Ootoh.    Size   9  X  5},   pp.   si.   and   932.     Presented  by  the    Under-Secretary  /or 
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Qaeanilaiid.  

QaeeoBland.  Blue  Book  for  the  year  1902.  Brisbane,  1903.  Sise  13)  X  8),  pp. 
xxxvi.  and  214. 

Queensland.  QueenOand  Mining  J.  4  (1903) :  105-1 18. 

The  Qaeensland  Miaing  Indostry.  Review  of  the  year  1902.  Report  by  the  Under 
Secretary  for  Mines.     With  Plans. 

PHT8I0AL  AVD  BIOLOGIOAL  eSOGSAFET. 

Drift-ieo.  Ann.  Hydrographie  81  (1903) :  204-206.  Sohott. 

Die'  diesj'ahrige  grosse  Eiatrift  an  der  Oatkante  der  Nenfnndlandbank.  Yon  Dr. 
G.  Sohott.     With  Diagram. 

Gaomorphology.  QuarUrly  J.  Oeolog.  8. 59  (1903):  180*188.  SoUai. 

The  Figure  of  the  Earth.    By  W.  J.  Sollas.     With  Diagramt. 
See  note  in  Joumod  for  March,  1903  (p.  326). 

Glaeial  Spoeh.     Tijds.  K.  Ned.  AarJ.  OenooU.  Amsterdam  20  (1903) :  386-401.      Lorie. 
De  voorgestelde  eenheid  van  bet  Ijstijdyak.    Door  Dr.  J.  Lori^ 

Gronnd-ioe.    Verh.  Ruw.-K.  Mineralog.  Ges.  St.  Petersburg  40  (1902) :  203-209.    Bange. 
Einige  Worte  zur  Boienelsfrage.     Yon  Dr.  A.  y.  Bnnge. 

Meteorology.  Meteorolag.  Z.  20  (1903) :  218-220.  Hegyfokj. 

Die  t&gliche  Periole  der  Gewitter  im  Flacb-  nnd  in  Bergland.    Yon  J.  Hegyfoky. 

Meteorology.  Meteorohg.  Z.  20  (1903) :  193-214.  Margnlet. 

Ueber  Temperatursohwankungen  anf  hohen  Bergen.    Yon  Max  Margules. 

Meteorology— Dostfalls.     Deutsch.  Rundschau  O.  25  (1903) :  368-369.  

Xene  Stanbfalle  ans  der  Sahara. 

Meteorology— Winds.       Monthly  Weather  Rev.  81  (1903):  18.  Blmer. 

High  winds  in  mountain  valleys.    By  A.  D.  Elmer. 

Meteorology— Winds.  B.8.0.  VEst  24  (1903) :  5-11.  Millet. 

Les  rafales  de  montagnes.    Par  0.  Millot. 

Oceanography.  Ann.  G.  12  (1903):  1-12,  97-108.  GaiUlery. 

Le  PianktoQ,  vie  et  circulation  ooeaniqnes.    Par  M.  Canllery. 

Oeeanography— International  Bessarch.   G.  Tidthrift  17  (1903-1904) :  49-56.   Ostenfeld. 
De  internationale  HaTnnder80ge]8er.    Af  G.  H.  Ostenfeld. 

Physical  Geography.  Snpan. 

GrundzUge  der  pbysischen  Krdkunde.  Yon  Prof.  Dr.  A.  Supan.  Dritte  .  .  . 
Auflage.  Leipzig:  Yeit  &  Co.,  1903.  Size  9}  x  6,  pp.  x.  and  852.  Maps  and 
Illustrations.    Presented  by  the  AutJior. 

Physical  Geography— Bibliography.  

International  Catalogue  of  Scientific  Literature.  First  Ajouual  Issue.  J,  Geo- 
graphy, Mathematical  and  Physical.  London :  Harrison  &  Sons,  1903.  Size 
81  X  5J,  pp.  268.    Price  I5s. 

Fhyto-geography.  Naiurwissens.  Wochenschrift^  N.F.  2  (1903) :  325-328.         Graebnor. 

Die  Yegetationsbedingungen  jiiogerer  nnd  alterer  (}eholzpflanzen  in  der  Heide. 
Yon  P.  Graebner. 

Petroleum.  Coste. 

Canadian  Mining  Institute.  The  Yolcanic  Origin  of  Natural  Gas  and  Petroleum. 
By  £.  Coste.    Ottawa,  1903.    Size  9x6,  pp.  50.    Presented  by  the  Author. 

Rivjrs.  Geolog.  Mag.  10  (1903) :  145-148.  DaTit. 

The  Develop mont  of  River  Meanders.    By  Prof.  W.  M.  Davis. 

Eivers — Sudd.  

The  Nile  Sudd.  (From  the  Illustrated  Scientific  News,  Febmary,  1903,  pp.  67-68.) 
Size  14J  x  lOJ.    Illustrations. 

Includes,  besides  four  of  the  illustrations  of  the  Nile  Sudd  giyen  in  the  Journal  for 
September,  1902,otbers  showing  the  growth  of  water-hyacinth  on  the  rivers  of  Florida. 
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B^diatnUtion.        8ei,  T.B,  DMin  8.  7  (Ser.  ii.)  (1902) :  391-402.  J0I7. 

Some  Sedimentation  Experiments  and  Theoriee.    By  J.  Joly. 

UUmOogf.  A,  Traven  le  Monde,  Tour  du  M.  9  (1903) :  109-111.  

Yne  d'ensemble  dee  Phenom^nei  yoloaniqnes  de  1902.    May, 
The  map  fbowi  the  probable  lines  of  propagation  of  the  volcanic  movements. 

loUr  BadUtioa.  P,RM,  Edinburgh  23  (1899-1901) :  296-311.  Knott. 

Solar  Radiation  and  Earth  Temperatures.    Bj  Prof.  C.  G.  Knott.     With  Diagram. 

Tarrtftrial  Kagnetism.  Sehiiti. 

Die  Lehre  von  dem  Wesen  nnd  den  Wandernngen  der  magnetischen  Pole  der 
Erde.  Ein  Beitrag  zur  Gesohichte  der  Geophysik.  Yon  Dr  Ernst  Harald  Schiitz. 
Berlin:  D.  Beimer  (Ernst  Vohsen),  1902.  Size  10  x  6},  pp.  xii.  and  76.  Maps 
and  Fac9imile. 

Tnrwtrial  Magnetism.    Ann.  Club  Aljnn.  Franfaite  28  (1901) :  441-450.  Mathias. 

L'Alplnisme  et  les  e'tndes  de  Magn^tisme  Terrestre.    Par  M.  E.  Mathias. 

Tcmstrial  Fhyiiei.  Riv.  O.  Itaiiana  10  (1903) :  143-146.  PagninL 

L'ipoiesi  del  P.  Timoteo  Bertelli  sulla  distribuzione  della  density  nell*  interne 
delia  terra.     P.  Pagnini. 

Ttneitrial  Physios.  Meteordog.  Z.  20  (1903) :  49-53.  Woeikof. 

FrobUme  des  W&rmehanshaltes  des  Erdballs.    Von  A.  Woeikof. 
irmdarground  Temperatnrs.    T.R.S.  Edinburgh  40  (1900-1901)  :  157-186.  Heath. 

Observations  of  the  Edinburgh  Book  Thermometers.  By  T.  Heath.  With 
Diagrams. 

▼all^s.  Petermanns  M.  49  (1903) :  73-77.  Hess. 

Der  Taltrog.    Von  Prof.  Dr.  H.  Hess.     With  Maps  and  Profiles. 

Tolcanods.  Bttibol. 

Ueber  die  Genetiscbe  Verschiedonheit  Vulkanischer  Berge.  Eine  Studie  zur 
Wissenschaftliehen  Beurtbcilang  der  Ansbriiobe  auf  den  Kleinen  Antillen  im 
Jabre  1902.  Von  Alphoos  Stubel.  (Veroffentliohnng  der  Vulkanologischea 
Abtbeilang  des  Grassi-Muscnms  za  Leipzig.)  Leipzig:  Max  Web,  1903.  Size 
14  X  11,  pp.  viii.  and  86.    Illustrations,     Price  12s. 

A9THR0F0OS0ORAPHT  AND  HIBTOSIGAL  OSOOBAPHT. 

Anthropology.  Xaindl. 

Die  Volkskunde.  Ihre  Bedeutung,  ihrc  Ziele  und  ihrc  Methodo.  Mit  Besondorer 
Berucksichtigang  ihrcs  Verhaltaissea  zu  den  Historischen  WissenschafteD.  Ein 
Leitfaden  zur  Einfiihrung  in  die  Volkaforschung  von  Dr.  Raimund  Friedrich 
Kaindl.  (Die  Erdkunde,  xvii.  Teih)  Leipzig  u.  Wien :  F.  Deuticke,  1903.  Size 
10  X  7,  pp.  xi.  and  150.     JUustrations.    Price  5s. 

One  of  a  series  of  treatises  on  the  several  branches  of  geography. 

Zarly  Travel.  Dores. 

Itin^raire  de  Jerome  Maurand  d'Antibes  k  Constantinople  (1544).  Texte  Italieu 
pnblie  ponr  la  premiere  fois  aveo  nne  Introduotion  ot  une  Traduction  par  Leon 
Dorez.  *  (Recneil  de  Voyages  et  de  Documents  pour  servir  k  Thistoire  de  la  Geo- 
graphie  depnis  le  xiii"  si^de  jusqu*a  la  fin  du  xvi''  si^cle,  vol.  xvii.)  Paris:  K. 
Leroux,  1901.    Size  11  x  7i,  pp.  Iviii.  and  378,     Plates.    Price  aO/r. 

Historieal— British  Kavy.  Clowes  and  Others. 

The  Boyal  Navy.  A  History  from  the  Earliest  Times  to  the  Present.  By  William 
Laird  Clowes.  Assisted  by  ISir  Clements  Markham,  Captain  A.  T.  Malian,  Mr. 
H.  W.  Wilson,  Colonel  Theodore  Roosevelt,  etc.  In  7  vols.  Vols.  5,  6,  and  7. 
London:  8.  Low,  Marston  &  Co.,  1900-1903.  Size  10^  x  7 J,  pp.  (vol.  5,  xx.  and 
624);  (vol.  6,  xvi.  and  592);  (voL  7,  xvi.  and  628).  Maps,  Plates,  and  lllus- 
troiions^  etc.    Price  25«.  net  per  voL 

The  sefenth  volume  oompletes  the  work,  which  includes  valuable  discussions  by 
Sir  C.  Markham  on  the  geographical  work  done  by  officers  of  the  Rjyal  Navy. 

Histsrioal— -Golnrnhns.  Thachor. 

Christopher  Columbus.  His  Life,  His  Work,  His  Remains,  as  revealed  by  original 
printed   and  manuscript  records,  together  with   an    Essay  on    Peter  Martyr  of 
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Anghera  and  Bartolom^  de  laa  Gasas,  the  First  Historians  of  America.  By  John 
Boyd  Tbaober.  Yolntne  1.  New  York:  G.  P.  Putnam's  Sons,  1903.  Size  li}  x  8, 
pp.  X.  and  670.    MapSy  Portraits,  and  Faesimilet,    Price  86s.  net. 

This  sumptaons  work  will  be  reviewed  when  the  three  volames  are  complete. 

Historieal^-Xaroo  Polo.  Tula  and  Cordler. 

The  Book  of  Ser  Marco  Polo  the  Venetian  concerning  the  Kingdoms  and  Marvels 
of  the  Esst.  Translated  and  edited,  with  Notes,  by  Colonel  Sir  Henry  Yule. 
Third  Edition,  revised  throughout  in  the  light  of  recent  di^coTcries  by  Henri 
Cordier  (of  Paris).  With  a  Memoir  of  Henry  Yule  by  his  daughter,  Amy  Frances 
Yule.  In  two  volumes.  London :  J.  Murray,  1908.  Sise  9}  X  6,  pp.  (vol.  i) 
cii.,  144,  and  462,  (vol.  ii.)  xzii.  and  662.  Mapt  and  Illuttratione.  Price  £3  S$, 
net.     Presented  by  Oie  Publisher, 

BIOOSAPHT. 

Grant.  Smith. 

Physician  and  Friend.  Alexander  Grant,  f.b.c.s.  His  Autobiography  and  his 
Letters  from  the  Marquis  of  Dalbousie.  Edited  by  George  Smith.  London: 
John  Murray,  1902.  Size  9  X  5},  pp.  218.  Portrait.  Price  10s.  6(/.  net  Presented 
hy  ihe  Author. 

HngL  Krehbiel. 

Franz  Joseph  Hugi  in  seiner  Bedeutung  fiir  die  Erforschung  der  Gletsoher.  Von 
Albert  Krehbiel.  (Miincbener  geographische  Studien  herausgegeben  von  S. 
Giinther,  Zwolftes  Stuck.)  Miinchen:  T.  Aokermann,  1902.  Size  9^x6,  pp. 
92.    Maps. 

See  note  in  Monthly  Record  {antey  p.  219). 

Badde.  Alpine  J.  21  (1903) :  414-416.  Deohj. 

Dr.  Gustav  Badde.    By  M.  de  De'chy. 

Biohthofon.  Naturw.  Wochenschrifl  2  (1903) :  361-370.  Lampe. 

Ferdinand  Freiherr  von  Ricbthofen.    Yon  Dr.  F.  Lampe. 

Wild.  Deutseh.  Bundschau  G.  26  (1903) ;  875-376.  

Heinrich  v.  Wild.     With  Portrait. 

GENSBAL. 

Bibliography.  Basehin. 

Bibliotheca  Geographica  herausgegeben  von  der  Gesellschaft  fiir  Erdkunde  zu 
Berlin,  bearbeitet  von  Otto  Basehin.  Band  viii.  Jahrgang  1899.  Berlin  : 
W.  H.  Kiihl,  1902.    Size  OJ  x  6,  pp.  xvi.  and  512. 

British  Empire.  Wall. 

The  British  Empire  Year  Book,  1903.  An  Annual  Statistical  Volume  of  Reference, 
compiled  with  the  assistance  of  H.M.  Imperial  and  Olonial  Governments,  by 
Edgar  G.  Wall  First  Year  of  Publication.  London,  etc. :  E.  Stanford.  Size 
10  X  6,  t>p.  viii.  and  1280.     Map.    Price  2\8.  net.    Presented  hy  the  PuUisherjB, 

Encyclopaedia.  Meyer. 

Meyers  Grosses  Eon versations-Lex ikon.  £lu  Nachschlagewerk  des  allgemeinen 
Wissens.  Sechste.  ganzliche  neubearbeitete,  und  vermehrte  Anflag^.  Dritter 
Band.  Bismarck- Arcbipel  bis  Chemnitz.  Leipzig  u.  Wieu :  Bibliographisches 
Institut,  1903.     Size  10  x  6},  pp.  924.    MapSy  Plates,  and  Illustrations.    Price  lOs. 

Exploration.  Berdrow. 

Prochaskas  Illustrierte  Jahrbiicher.  Illustriertes  Jahrbuch  der  Weltreisen  und 
geographischen  Forschungen.  Von  Wilh.  Berdrow.  II.  Jahrgang  1903.  Leipzig 
u.  Wieu:  K.  Prochaska.    Size  11^  x  8,  columns  286.    Price  la.  6^.    Illustrations, 

Oeographical  names.  Kagl 

Geographische  Namenkunde.  Methodische  Anwenduog  der  Namenkundlichen 
Grundsatze  auf  das  Allgemciner  Zugangliche  Topograph ische  Namenmaterial. 
Von  J.  W.  Nagl.  (Die  Erdkunde,  xviii.  Teil.)  Leipzig  u.  Wien  :  F.  Deuticke, 
1903.     Size  10  x  7,  pp.  vii.  and  136.     Illustrations.    Price  5«. 

One  of  a  useful  series  of  monographs  dealing  with  the  aims  and  methods  of  the 
various  branches  of  geographical  science. 
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NEW  MAPS. 

By  S.  ▲.  BUYXB,  Map  CwreUor,  B.O.S. 

IVBOn. 

la^iBi  and  ▼•!•■.  OrdnanM  Burrtj. 

OmiAVGi  SuBTiT  or  EaaLAND  avd  Walk  : — ^Reriaed  iheeti  pnbliibed  by  the 

Direetor-Genezml  of  the  Oidnanoe  SvYey,  Bootbampton,  from  June  1  to  30, 

1908. 

4  milti  to  1  iiMh : — 

Hill-ihaded  map,  printed  in  oolonn,  in  aheeti,  20,  24.    U.  Qd.  each, 

5  milaf  to  1  ineh  :— 

Printed  in  colours,  89,  U. ;  folded  in  ooTers  or  flat  in  sheets. 

liaeh: — 
Printed  in  oolonrs,  84,  80,  87, 101, 150.    1«.  each. 

•-InA—Oonnty  Maps  :^ 
OuDbridgsahire,  7  k.e.,  17  n.w.,  18  8.W.,  23  n.w.,  31  s.w.,  34  n.e.,  s-w.,  36  n.w.,  30 

Sr.W.,  N.E.,  8.W.,  8.S.,  4ll  N.W.,  N.E.^  41  8.B.,  40  N.W.,  N.l«,  6.W.,  S.E.,  4o  N.W.,  N.E.,  S.W., 

ai.,  51  N.E.,  53  N.W.,  8.W.,  55  n.w.,  57  n.w.  Dorset,  21  n.w.,  8.w.,  8.e.,  30  n.w.,  s.w., 
B.E.,  38  8.W.,  46  N.E.,  47  N.E.,  60  (n.w.  aad  n.e.).  Oloueestershire,  8  n.w.,  1 1  8.w., 
22  aw.,  27  n.b.,  36  n.e.,  38  n.w.,  s.w.,  42  n.e.,  44  n.w.,  n.e.,  b.w.,  8.e.,4()  s.e.,  52  n.w., 
V.E.,  8.E.,  .54  8.E.,  58  8.W.,  59  N.E.,  61  N.W.,  6()  N.w.  Kontgomoryihiro,  37  n.w.,  n.e., 
42  SE.,  47  N.E., 51  N.W.,  N.E.  Badnorshire,  7  n.w.,  n.e.  Shropshire,  34  s.e.,  85 8.E., 
40  aw.,  41  K.B.,  43  n.w.,  44  n.e.,  49  N.w.,  50  aE.,  51  n.e.,  53  n.e.,  59  n.w.  Somerset, 
91  N.w.  Soffolk.  31  n.w.  Warwiekihlre  (Bet.),  53  n.w.  Wiltshire,  2  s.e.,  3  s.w., 
4  N.E.,  8  N.w.    Worcestershire,  15  n.e.,  54  aw.     U.  each. 

M-iaeh — Connty  Maps : — 
Oaabxidgeshire,  XLYIL  10;  XLIX.  5;  LVI.  10,  14;  LYII.  15;  LVIII.  3,  14; 
liXL  6, 14 ;  LXU.  7.  Dorset,  XIX.  12 ;  XX.  3,  6,  7, 16 ;  XXIX.  6,  7 :  XXXVI. 
8.  eioaeestershire,  XVI.  12;  XVIII.  16;  XXIV.  2,  3.  5,  15,  16;  XXVI.  4,  7,  8, 
10,  11,  14;  XXXI.  13;  XXXVII.  15:  XXXIX.  11,  12,  15,  16;  XL.  5;  XLV.  G, 
10;  XLVIL  2,  .3,  4,  5,  7,  13.  14;  XLVIII.  1  ;  LXIV.  I,  5;  LXV.  5,  13;  LXVIII. 
1.  2,  3,  .-),  6,  10,  14;  LXIX.  6;  LXX.  1,  9;  LXXII.  3,  4,  7;  LXXIII.  3,  11  ; 
LXXVII.  3.  Leicestershire,  XI.  7,  9;  XII.  r» ;  XVI.  9,  14,  15;  XVII.  2,  3,  7 ; 
XXII.  4;  XXIII.  1,2,  3,  5,  6,  9,  10,  11.  13, 16;  XXIV.  1,  5.  7.  9, 13,  15;  XXVIII. 
3,  7,  11,  14, 16;  XXIX.  5, 6, 12, 16  ;  XXX.  3,  5,  6  ;  XXXIV.  7,  12  ;  XXXV.  1,  2,4, 
3,  6,  7,  10,  11,  12 ;  XXXVI.  1,  6,  'J ;  XLIII.  2.  Badnorshire,  X.  4  ;  XV.  4.  Shrop- 
ahire,  LXIX.  10;  LXX.  14,  15;  LXXIL  11;  LXXIU.  4,  7,  10,  11,13;  LXXV. 
4;  LXXVIII.  3.  Someriet.  XL  2,  6,  10;  XIL  3,  7,  15,  16:  XJIL  10:  XVI.  3; 
XVII.  8;  XVIU.  11,  13;  XXI.  3,  16:  LXXIIL  1,  10:  LXXIV.  7.  8.  LXXX.  4, 
7,8;  LXXXL  11,  14,  15;  LXXXVIIL  3,  4,  7  ;  XC.  5;  XCJil.  12;  XCIIf. :{,  6,7. 
•taffpidBhire,  LXl.  8, 12 ;  LXVI.  7, 15 ;  LX VIL  15 ;  LXXI.  1,  3,  5,  6,  7.  9. 10,  1 1 . 
Warwiekshire,  IIL  3,  7,  11,  14;  IV.  12;  VI.  7;  IX.  5;  X.  12.  Worcestershire 
aii41>o.(Det.Ho.l)L  15;  IV.  3,  5,7,  9,  10,  11, 14;  IX.  2,  3,4;  XIILU;  XIV.  1. 
TtricAire,  GGLXXXIIL  5, 15.    3s.  eooA. 

(£  Bianjofd^  London  Agent) 
lsi||aad  and  Wales.  Geological  Saxvey. 

ICemoibs: — 

Cbeadle  Coal  Field,  Geology  of  the.    2«. 

Beading,  Geology  of  Country  around  (explanation  of  sheet  268).     1«.  6d. 

fioath  Wales  G<ml  Field.    Part  4,  The  Geology  of  the  Country  around  Pontypridd 

end  Maes  T6g,  being  an  account  of  the  region  oomprised  in  sheot  248  of  the 

mp.    Is.  6<i. 

Isle  of  Man,  Economic  Geology  of  the,  with  special  roferonce  to  the  Metalliferoud 

Mises.     (Reprinted  from  tho  Memoir  on  the  CJeology  of  the  Isle  of  Man,  1903.) 

U6d. 

(£  ^but/brd,  London  Agent) 

ASIA. 

Anl  Baa.  Fetermanns  Oeographiiche  Mitteilungen. 

Tiefenkarte  des  Aral-Sco8.     Nach  dom  russischen    Original   reduziert.     Scale, 

No.  IL — August,  1903.]  r 
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KEW   HAPS. 


1 :2,l)00.000  or  Ijl-S  stat.  miloB  U>  nn  incli,     Petirmtmn 

Julifgaag  1903.  Tafel  12.    Uothk :  Jotttu  Perthei.    Prttenle^bg  tht  PubUiktr. 
Otntntl  All*.  BngltMt. 

Carta  del  Tien  Scian  CentnJe  coo  rilineraria  dells  anedixlone  del  Principe  Scipione 

Borgheae  (Cutgno-Scltenibre,  1!H>0)  Keooodo   le   Notu  a  i  Rtlievi  del  Prof.  G. 

BiDoherel.    Scole  I  :  60n,000  or  9*  bUI.  miles  t^'  aa  inch.     Pfweatod  bjf  Prinet 

BeipUma  Borgheie. 

ThiimBp  thovB  thoroaleof  theexpeditioaorPrinooS.  B<.>rgbe«<'  in  the  'J'ian  Hhan 
rrgion  iponjedistelji  lo  flie  east  and  aonth-enst  nf  rseitt  Kul,  from  June  to  September, 
1000.  It  19  biiBCfi  open  the  notaa  and  surToys  of  Prof.  li.  Bnwherel,  who  aooompanied 
the  primv,  and  adds  I'onaid'.Tahly  to  our  knowledge  of  this  hitherto  very  imperfectlT 
explored  mouDtainouB  dietriol.  In  addition  tn  the  mapping.  I'r'ir.  Bnuhirel  took 
Aa  important  BerveB  of  pliotographB  of  the  region,  aome  of  whioii  are  now  in  the 
Sooicty'e  oolleotion. 

AJEICi.. 


S«  BepiniM  and  da  Tlotta  Eoqatraira. 

u  Haiqui*  de  Sogousao.     Dresses  bfco  la   collHbi}ratioa 
"     '     '     —-""'■"        - "  -■-■    "liieg  to  an   inch. 
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XoroMO. 

Itin^rairel  an  MariK! 

de  It.  de  Flotte   Koquovftire. '  Swle  1 

11  «ho«B.  Paris  ;  Heury  Barrere,  1903.  Priee  15/r. 
The  routeB  followed  hy  tlie  HarquiB  de  Segonzac'a  rxpedition  in  Munn'Cii  extend 
from  Tangier  and  Melilla  on  the  Moditerriitiean  coast  an  far  Bonth  aa  Ari  Aiach  in 
about  lat,  30°  3U'N.,  and  from  Itlogndor  and  I'iiiait  on  the  west  ooast  lo  Marrakeah. 
'rhe«o  Mate*  nro  laid  down  upon  eisbt  abeeta,  in  oolonrH,  on  the  1 :  250,000  aoale,  in 
ndditioD  to  wbii^b  a  eoaaidoniblc  utnonat  of  detailed  lofi'rmation  oonoeniing  the 
oouDtr?  traveraeil  ia  given.  The  ronte  Burireys  hnve  been  plottod  and  adjusted  with 
the  Buiiitauoo  of  Mont.  R.  Ae  Flotle  Roquevaire,  tiit^  well-known  authority  on  tbe  carto- 
graphy of  MopHvo,  wbose  general  niiip  of  Ihie  country  ie,  perbaps,  in  many  reapeotc 
the  beat  In  cxistenoe  at  the  preseat  rime.  In  addition  to  tbe  eighl  ebeeta  abowing  tha 
route,  there  are  tbrae  othem  of  seetionB,  and  inset  plana  of  Taradaot  and  Tizoit  on 
tbe  aoale  of  1 :  20,000.  It  ia  to  be  ret,-retted  thai  there  is  no  information  on  the  map 
oonoerning  the  uliaraeter  of  the  mrveja  upon  whioh  it  is  bauod.  or  how  tbe  positiuna 
of  places  hare  been  flied. 

AHZBICA.. 

Argaatine  Sapablie.  Smith. 

An  KooDomic  Hap  of  the  Argentine  Bepnblic.     Compiled  bv  J  Busaell  Smith  r>r 

\he  BalUti"  of  the  Ataeriean  Umgraphieal  Sveielu.  No.  2,  1B03.     r-calc  1 :  g.B0<),0OI) 

ft  I38*S  Stat,  milea  to  nn  inch.    Freaentei  by  J.  BumU  6milh.  Etq 

The  small  acate  of  this  map,  and  ita  stylo  I'f  production,  hardlv  do  jusliee  lo  tlia 

moat  uaeful  information  il  rontaina.     From  an  invpection  of  tbe  table  of  reference  in 

a  comer  of  the  map,  it  will  be  seen  Uiat  an  attempt  has  been  made  lo  show,  ftmongal 

oth<^r  thinga.  fnroat  land,  limits  of  vine  nnd  augar  cultiratioD.  moat  freezing  and  eztraot 

ettubliahmenta,  rainruH.  limits  of  wbeat-growing  territory,  political  bnnodanee,  rBilwkyai 

and  much  Ijcaidea  tliat  is  very  intercaling  and  important  from  tbe  pniot  of  tIgw  of 

commercial  geography  ;  but  as  a  map  it  i a  somewhat  ot  a  failare,  owini^lo  the  fact  tint 

it  lias  been  attempted  to  show  nil  this  inforniiition  ia  symbols  iu  blai'k  instead  of  by 

diHereot  ci>li.'ura,  and  tiiat  the  acalc  adopted  is  much  too  small  for  the  purpose. 

Cankda.  SuTeyor-Qanatal  of  Canada. 

Sectional  &fap  of  Canada.    Soalo  1 :  190,080  or  3  stat  milea  to  an  inch.    Tbnnder 

Hill  Sheet  (29),  West  of  Prinoipal  Heridian.     Bevised  to  April  21.  1903.     Priaoe 

Albert  Sheet  (4G}.  West  of  Second  Heridian.    Revised  to  November  24.  1902. 

Btitb   Lake  Sheet  (51),  West   of  Third   Meridian.     Beriaed  to  April  28,  1903. 

Bruean  Sheet  (B6),  Weal  of  Fifth  Meridian.    BeviBcd  to  April  16,  1903.     Bainy 

HilliSheet{G7),Weat  of  Fourth  Meridian.    R,:TiBedtoMan^h:W,  1903.    Surveyor- 

fleneral's  Office,  Ottawa,  1908,     Pretmled  by  the  SorveyOT-General  of  Canada. 

FwB.  Salurt*. 

Mnp  of  Peru.    Publiahed  under  tlic  anthoritF  of  Don  Eugenia  Larrabnre  t  Uninne, 

Minister  of  Foreign  Aflairs,  l.imi.  1003.     Seal"  1 : 3.000.000  or  17*3  stal.  miiea  to 

an   inch.     B.  E.  Balnnrlc.      Ixindon:  G.  Pbilip  £  Son.    J'r«Mi>t«f   by  Eduatd 

Higgiitwn,  Etq.,  Contvt  of  Pfru,  Southampton. 

An  iatroduclory  note  atates  that  Ihia  aheet  hsB  been  Bjiecialiy  produced  lo  make 

known,   in   n   succinct    manner,   the    indncemenCa    which    Fern   oHers   fur    capital. 

Immigration,   and    oilonliation.     The   map  shows   railways,  roads,  telegraphs,  limit 
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of  nafSgability  of  riven,  rapids,  foresti,  oto.    Upon  the  back  of  the  sheet  is  printed 
onfiil  general  information  concerning  the  country  and  its  products. 

Valtoi  Btatei.  Band,  MeVaUy  *  Go. 

Indexed  Oonniy  and  Township  Pocket  Maps.  North  Carolina.  Scale  1 :  887,040 
or  14  Stat  miles  to  an  inch.  North  Dakota.  Scale  1 : 1,830,560  or  21  stat.  miles 
to  aa  inch.  Ohio.  Scale  1 :  823,680  or  13  stat  miles  to  an  inch.  Chicago  and 
New  York :  Band,  McNally  ft  Co.,  1903.  Price  $0.25  each.  Pre$enied  hy  the 
PubUikeri. 

These  are  new  editions. 

POLAX  SSeiOVB. 
gfiMlmd  SngelL 

Karte  von  Jakobshayns-Eisfjord  nnd  die  Gletscher-Ter&ndemngen.  Teilweise 
naeh  Rink  nnd  Hammer  entworfen.  Yon  M.  C.  >Ingell.  Scale  1 :  200,000  or  3*1 
9tat.  miles  to  an  inch.  PeUrmanru  Oeographiiche  MiiUUwiigtn^  Jahrang  1903, 
Tkfel  11.    Gotha :  Jnstns  Perthes.    Preetnted  by  the  PMUher. 

eZNSEAL. 
World.  Kaokenzio. 

PhTsical  Belief  Map  of  the  World  on  Bf  creator's  Projection,  embracing  the  Phyaical 
ana  Political  Feat 'ires.  Reproduced  from  actual  models  by  an  entirely  new  process 
by  K.  A.  Mackenzie.  Two  sheets.  Ix)n<lon :  Effingham  Wilson.  Pricty  in  theeta, 
£1  U.    Pretenttd  hy  Ike  PtMiiher. 

This  is  another  attempt  to  show  mountain  systems  and  general  relief  by  photo- 
grmphic  reproductions  of  models,  and  the  result  is  far  from  successful,  the  mtip  being 
in  many  respects  quite  misleading.  For  instance,  the  Ural  mountains  and  eompara- 
tiTely  insignificant  ranges  in  the  northern  part  of  Asia  are  shown  as  of  equal  elevation 
mmI  importance  with  the  Himalayas,  while  the  great  plateau  of  Tibet  and  other  leading 
features  are  not  at  all  clearly  brought  out.  Then,  again,  in  Africa  some  of  the  greatest 
land  elevations  are  shown  in  compuratiyely  lowlying  countries,  such  as  Kgypt  and 
the  valley  of  the  Nile,  whilst  lofty  peaks,  such  as  Kenia  and  Kilimanjaro,  appear 
moat  insignificant 

OHABTS. 

North  Atlantic  Oeean  and  Mediterranean  Sea.  Meteorological  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterraneau  for  July,  190:{.  London  : 
Meteorological  Office.     Price  6d.     Preeented  by  the  Meteorological  OffieCj  London. 

Vaited  States  Chart.  United  States  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  June,  and  of  the  North  Pacific  for 
July,  1903.  U.S.  Hydrographic  Office,  Washington,  D.(\  Presented  by  the  U.S. 
Hydrographic  Office. 

FHOTOeSAPHS. 

Anbia.  Hnsain. 

Twenty-four  Photographs  of  Arabia,  taken  by  Vice-Consul  Dr.  8.  M.  Hnsain. 
Pretenied  by  P.  Decey,  Esq, 

Mr.  G.  P.  Devey  has  on  several  occasions  presented  photographs  to  our  collection,  and 
these  which  have  lately  been  received  from  him,  as  the  titles  show,  are  especially 
interesting.    They  are  small  Kodaks,  but  most  of  them  are  fairly  clear. 

O)  Egyptian  Mahmal  (holy  carpet)  passing  through  Jeddah ;  (2)  A  well  on  the 
Jeddah-Mecca  road,  called  '*  Ummulgumn,"  near  Hi^dah;  (3)  Conunodore  Mustaf 
Hilmi  Bey  waiting  on  the  road  while  his  sliugduf  is  being  readjusted  on  the  camel  ; 
(4)  Entrance  to  Mina,  a  place  6  miles  from  Mecca ;  (5)  A  street  in  Mecca ;  (6)  People 
■toning  the  big  devil  at  Mina;  (7)  The  Yali  stoning  the  second  devil;  (8)  Graud 
Sharif  stoning  the  second  devil;  (9)  Crowd  of  pilgrims  stoning  the  second  devil;  (10 
and  11)  Grand  Sharifs  elephant  collecting  his  toll  from  the  fruit  and  sweetmeat 
vendors ;  (12) Grand  Sharif  going  to  see  the  Pasha  of  the  Syrian  Mahmal;  (IS)  Guard 
of  honour  in  front  of  the  reception  tent  of  the  Grand  Sharif  at  Mina;  (14)  The  Yali 

going  to  the  Grand  Sharifs  reception;  (15)  H.H.  the  Sultan  of  Zanzibar  and  his 
lother-in-law  going  to  the  Grand  Sharifs  reception:  (10)  Zuhir-uMslam,  son-in-law 
of  the  late  Shah  of  Persia,  going  to  the  Grand  Shariifs  reception ;  (17)  Pasha  of  the 
Egyptian  Mahmal  going  to  the  Grand  Sharifs  reception ;  (18)  An  evening  party  at 
Mina ;  (19)  An  Arab  breakfast  at  Mina ;  (20)  General  view  of  Mina ;  (21)  Arafat  camp ; 
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(12)  Mnaot  Arafal.  □□ 
at  Amfat  enjojing  loc 
Argentiiie  Bapabllo. 

Ad  albnm  ortwPDly-aix  photdgrapbio  reprodnotioiiB  of  Bac 
J.  H.  Fllz-Shaoiu.  Etq. 
An  album  □(  tweaty-six  photograpbic  reprixl  action ■  of  public  bujldiiigi  anil  pUoei 
or  iQtereat  in  Rueoos  Alrea.     Tbe  follawing  aru  the  titloa  :— 

(1) Spltndid  Hotel;  (1  and  21)  Plau  de  Mayo;  (5)  Tbo  oathedml;  (6)  Edilorikl' 
offioei  of  tbo  La  Prenia :  (7)  Coramercial  ezcliangi; ;  (8)  1'abelloa  Argeatiao ;  (9)  The 
mcepounie;  (10)  Grand  atnnd  on  Ilia  rflcaoouraa:  (ll)l.'orn  Kioliange;  (12)  LeiatiH; 
p»rh  ;  (13)  The  West  Railway  ttation  ;  (U)  Aauag  CorrieuteB  bank  ;  (15)  PUwi  fifpafia  : 
(IS)  Vortb  dookar  (I7l  SouCb  dooks;  (18)  I'allo  Callao :  (19  and  2U)  The  new 
Blaugbter-lmiiBo ;  (22)  Kulraiice  tu  the  nortb  bnrboar;  (2.1)  Calle  OUTarria ;  (24) 
Avenidii  Alvear :  (25)  SarmienCo  college ;  (2G)  Headqaartera  of  tbe  police. 
lofotan  Island*— Ganoiiu—OaDftdlan  Bookit*.  WMlley. 

Sereritona  photflgrapha  of  (lie  Lofoten  ialande,  CaucttBua,  and  the  r.'unadian  llockiei-. 
taken  by  H.  Woolley.  Esq.  Pretitnled  by  U,  WoollBy.  Ktq. 
Mr.  Hermann  Woolley  u  well  known  as  a,  mountaineer  and  phiitognipber  i>f  mora 
than  ordinary  abilily.  iin'd  liU  I'xuellent  tIhwi  of  tbs  Ui^'ii  peaks  of  tlie  Caiiriuiu  >ind 
Ctinadian  Hooky  mountains,  cts.,  ha va  l>i>cii  deeervudly'adoiirod  by  all  who  have  aurn 
tbem.  They  ate  enlar^i-d  from  n'markably  good  plates,  and  mennuro  17}  K  14  innbfs. 
'I'hOK'  which  have  now  been  prdsnted  to  tli>'  Hociety  are  moat  iiiatrui^live  finui  a 
phyaical  geography  point  <if  view. 

Lo/oU"  Iitandt-  (1)  8oatb  end  of  the  ItaftBuud  from  Di^-ermulen  :  (S)  South  ■■a'\ 
of  tiie  ItatUuud  witli  S tor  Molls  and  Lille  Motla;  (3)  Svartauadtind  atid  tiic  HaftaunJ 
from  Digormnlen. 

r'-a>i'MMU.— (I)  Ailama:  (2)  Koahliiu  Ti.ii  and  Ulluaui-Baabi :  (3)  Sontli  fac"  of 
Shkara:  (4)  South  faw  of  Jauga  and  Kaldi-  (;laoior;  (.'))  Fjtnargyu  and  tiic-  Ailama 
fllaoier.'  (6)  Frrihadirs  Laloga :  (7|  Mountaina  at  the  head  of  th<^  Sbilcildi  glacier: 
(8)U«bbafrom  themitlb;  (!i)  Uahba  from  tbe  BOUtb-ea«t ;  (10)  Koabtan  Tau. 

Canadian  JCdoUm.— (1)  Mount  Farb(«i  (2)  ILoTigabt'e  rmui  Deaotatioii  Talley. 
Monnt  Temple  ^roup:  (3)  Honnl  Atbabaaoa  ;  (4)  Moraine  lake,  Mount  Temple  t'l^^up. 
Kezioo.  Eokeniteia. 

jVlbam  Dootaining  tnenty-fonr  pbotographa  of  ^loiir'on  mountaing,  lakeu  by  'i. 
EckBOateiu,  K»q.     FreieiUed  l^  0.  Echculcin,  Efq. 

I'reviouB  to  his  recent  travels  in  the  Himalayas,  ^Ir,  Ei-kvaateio  viaite'l  Mexico  and 
took  tbifl  excellent  little  eerioa  of  photographs  of  mountain  scenery,  wliiob  be  iiolj 
arranged  fn  an  album  and  preai'uted  to  the  Society ;  — 

(1)  Camp  on  went  slopes  of  Iilaccihnatl ;  (2)  Ine-cavu  at  a  height  of  alont  ll,2<KI 
feet,  oil  west  atopeanf  IxtaccihuatI;  (3)  Calu'Ka,the  north  aummit  of  Iiiaceilmatl  :  (4) 
Paaa  between  Cabcza  and  I'anza ;  (■>)  I'aiiza,  the  main  summit  of  IxCBaDihuatl,  beigUI 
17,843  feat;  (G  and  7)1&-  aummit  of  I'ania;  (8)  Moraine  and  lower  end  of  Porfirio 
Diaz  ghieier,  south  aide  of  I'huwl;  (9)  i'upa<;atapatl,  height  1T,S87  fent:  (111)  I'gpo- 
oataputl.  from  foot  of  towers;  (11)  Novudo  de  I'olima.  loicer  summit ;  (12)  Nevado  da^ 
(.'ollma;  (13)  Voloan  de  roliiu;i.  about  12,911(1  feet  high:  (14  20)  Kruption  of  Volotn 
de  Oolimu  ;  (21)  Xinaminit!.  th-  ailiiiot  cratur  of  Tniui^a ;  (22)  (.'ratiT  wall  and  highi-«t 
aummit.  XiuanticaU;  (23)  Cmlor  wall  between  Eapiuoxo  uod  Fniile,  Xinanticall;! 
(24)  i-'rater  wall  and  second  sammit,  Fniile,  Xlnanticatl 
TlbflUtL  "  Oniioa." 

Photograph  of  9  ooll>^p|!on  of  Tibetan  "curios,"  especially  of  vi  .  ._   . 

clo..  used  by  tbc  lomoa  in  their  monasteries,  taken  by  Geoffrey  Uillais,  lOsq. 
ereienled  by  Gaplain  E.  U  JUaurier. 

If3.— It  would  greatly  add  to  the  value  of  the  oolleotlon  of  Phot» 
graphs  whlcti  has  been  eatabliBhed  In  the  Map  Boom,  If  all  the  Fallow! 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  oopiea  of  them  to  the  Uap  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchaaed  the  photographa.  It 
will  be  uaeful  fbr  reftoenoe  If  the  name  or  tbe  photographer  and  hla 


MUlait,! 


i*rf»a 


NSAPOLXTAN  COAST  LINK. 

qOnther. 


N  r    - 


Geographical    Journal. 


to.  3.  SEPTEMBER,  1903.  Vol.  XXII. 


BATHTHETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Under  the  Direction  of  Sir  JOHN  MURRAY,  K.O.B.,  and 
LAURENCE  PULLAR,  F.R.S.E. 

Introductory. 

DtJRiNO  the  years  1883  and  1884,  the  Hoyal  Societies  of  London  and 
Edinbnrgh  urged  Her  Majesty's  Goyemment  to  undertake  a  bathymetri- 
oal  survey  of  the  principal  Scottish  fresh-water  lochs.    The  Government, 
liowever,  declined  to  undertake  such  a  survey,  because  this  work  did 
fiot  fall  within  the  scope-of  the  Ordnance  Survey  nor  of  the  Hydro- 
graphic  Department  of  the  Admiral ty.f     In  the  years  1897  and  1898, 
Sir  John  Murray  and  the  late  Mr.  Fred.  Fullar,  f.r.s.e.,  commenced  to 
sound  systematically  some  of  the  more  important  of  the  Scottish  lochs, 
on  the  lines  indicated  in  the  letter  addressed  to  Her  Majesty's  Govern- 
ment by  the  Koyal  Society  of  London  in  the  year  1884.     The  results 
of  these  observations  were  published  in  the  years  1900  and  1901,  in  two 
papers  dealing  with  the  lochs  of  the  Forth  basin  and  two  of  the  loohs 
of  the  Tay  baoin.];     Arrangements  had  been  completed  for  carrying  on 
this  survey  during  the  summer  of  190 1 ,  but  the  whole  work  was  brought 
to  a  standstill  by  an  unfortunate  ice-accident  in  Airthrey  loch,  near 
Bridge  of  Allan,  on  February  15,  1901,  in  which  Mr.  Fred.  Pullar  lost 
his  life  while  gallantly  endeavouring  to  save  others.§ 

♦  Maps,  p.  356. 

t  This  correspondence  is  publislied  in  the  Geographical  Journal  (see  vol.  xv.  p.  309, 
1900)  and  in  the  Scottish  OeographicaJ  Magnzine  {see  vol.  xvi.  p.  19B,  1900). 

J  **A  Bathyroetrical  Survey  of  the  Fresh-water  Lochs  of  Scotland."  Part  i. 
Oeogr.  Jour.,  vol.  xv.  p.  309,  Scott.  Geogr.  Mag.,  vol.  xvi.  p.  193,  1900;  Part  ii.  Geogr. 
Jour., vol.  xvil.  p.  21^,  Scott.  Giogr.  Mag.,  vol.  xvii.  p.  113,  1901 ;  Part  iii.  No.  I,  Geogr, 
Jour,,  vol.  xvii.  p.  289,  Scott.  Geogr.  Mag.,  vol.  xvii.  p.  169,  1901. 

f  See  Oeographieal  Journal,  vol.  xvii.  p.  313 ;  Scottish  Geographical  Magazine,  vol. 
xviL  p.  148,  1901. 

No.  IlL— September,  1903.1  s 
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The  tragic  death  of  this  rising  young  geographer  produced  a  pro- 
md  sensation  in  the  community  in  which  he  lived  and  amongst  his 
meroos  scientific  and  other  friends.  Various  local  memorials  have 
BD  established  to  his  memory.* 

Some  time  after  the  death  of  his  son,  Mr.  Laurence  PuUar  approached 
r  John  Murray  with  regard  to  the  feasibility  of  oontinuing  and  com- 
3ting  the  work  so  unfortunately  interrupted  ;  he  expressed  his  willing- 
eg  to  fill  his  son's  place  as  far  as  possible,  and,  at  all  events,  to  set 
ido  a  sum  of  money  sufficient  to  pay  for  such  assistance  as  Sir  John 
^ght  desire  in  carrying  on  the  work  and  publishing  the  results.  He 
M  even  in  favour  of  the  scope  of  the  work  being  extended  so  as  to 
elude  all  the  inland  waters  of  the  United  Kingdom,  and  to  embrace 
ijsical  and  biological  observations  in  addition  to  the  routine  sounding 
Drk.  Mr.  Pullar  wished  to  be  assured  on  two  points  :  first,  that  there 
as  no  likelihood  of  any  Government  Department  carrying  out  such  a 
irvey;  and,  second^  that  the  work  was  considered,  by  competent 
ithorities,  important  and  desirable  from  a  scientific  point  of  view.  In 
lese  circumstances  the  question  of  the  renewal  of  the  survey  was 
ibmitted  to  the  Councils  of  the  Boyal  Societies  of  London  and  Edin- 
irgh.  Both  Councils  passed  resolutions  stating  that  they  learnt  with 
reat  satisfaction  that  arrangements  were  under  consideration  for  the 
>mpletion  of  the  survey  commonced  by  Sir  John  Murray  and  the  late 
f.  F.  P.  Pullar,  and  confirmed  their  opiuion  as  to  its  great  scientiBc 
iportance.  A  similar  resolution  was  also  passed  at  the  British  Associa- 
>u  meeting  at  Glasgow  in  1901.t 


*  A  volume  of  prosa  and  other  public  and  private  references  to  hia  death  was 
nted  for  private  circulation,  and  memorial  prizes  were  given  at  Stirling  High  School 
1  in  connection  with  the  Marine  Biological  Association  of  the  West  of  Scotland,  etc. 

t  0>PY  OF  Rks()luti(»n  passed  by  the  Codncil  op  tue  Rotal  Society  of 

London,  June,  1901. 

IHr.  Teall  Informed  the  Council  that  a  number  of  Fellows  and  others  interested  in 
»  snbject  had  heard  a  statement  by  Sir  John  Murray  with  reference  to  a  bathymetri- 
'<»  physical,  and  biological  survey  of  the  fresh- water  lakes  of  Great  Britain  and 
'land.  It  appeared  that  the  Council  had  urged  the  importance  of  a  bathymetrical 
f"vey  of  the  principal  fresh-water  lakes  of  the  country  in  a  letter  to  Her  Majesty's 
^vemment,  dated  May  2,  1S84,  and  that  a  survey  on  the  lines  therein  indicated  bad 
&n  commenced,  tfo  fur  as  Scotland  was  concerned,  by  Sir  John  Murray  and  Mr.  F.  P. 
^Uar,  but  had  been  ud fortunately  interrupted  by  the  accidental  death  of  the  latter 
't^tleman.    Mr.  liaurenco  Pullar  (the  father  of  Mr.  F.  P.  Pullar)  bad  now  intimated 

8ir  John  Murray  that  he  was  willing,  on  certain  conditions,  to  set  aside  a  sum  of 
^ney  to  enable  this  survey  to  bo  completed,  and  to  be  extended  to  all  inland  bodies 

water.    The  conditions  were  as  follows : — 

(1)  That  there  was  little  likelihood  of  this  survey  being  undertaken  by  any  of  the 
government  Departments. 

(2)  That  Sir  John  Murray  would  himself  undertake  the  general  superintendence 
f  the  survey  and  the  publication  of  the  results. 

(3)  That,  in  the  opinion  of  the  Council  of  the  Royal  Society,  it  was  important  from 

s  2 
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Although  His  Majesty's  GoTemment  could  not  see  its  way  to  under- 
take a  bathy metrical  survey  of  the  Soottisb  fresh-water  lochs,  stil-^ 
several  Public  Departmeiits  have  tabea  a  deep  interest  in  the  work  ai 


t  soientlSo  point  oF  vlen,  in  additloo  to  the  bath; metrical  tatyej  recommended  SSi 
tlielF  letter  of  Mnj  2,  18S4,  to  undertake  at  tbo  name  time  nn  inveBtigatioij  into  t1*^E=ie 
Iihyaical  and  biological  coDditions  of  tbe  rreah-wnter  lakea. 

As  soon  KH  (lie  Council  had  declared  Ibeir  opinion,  ^ir  Joho  Mnrra;  was  pr^ — >' 
pored  lo  draw  up  an  approximuto  estimnle  of  the  cost  of  (be  vork  for  Mr.  Polb:  -— '' 
conBiderHtion. 

It  was  reeolTBd-  That  tbo  t^unoil  oonflrm  tlio  opinion  expreseed  in  their  letter  w—  t* 
Her  Majeity's  Treuury  of  Maj  '2.  1894,  aa  to  tlie  great  Bciontilto  importance  cf  • 

bathjmetrioal  survey  of  tlie  fresh-water  lukea  of  tbe  United  Kingdom,  and  that  tb^^^^ 
huvB  learnt  with  great  aatUfactlon  that  arrangemonta  are  under  oonsideralioii  for  tt^^Mw 
completion  of  tbe  iiurvey  commenced  by  Sir  John  Murray  and  Mr.  Pullar,  and  are  ^  "' 
opinion  tliat  the  soientifle  value  of  the  gnrrej  will  be  groatly  Jncieaaed  if  it  oiubrac^^^" 
a  study  of  tbe  biological  and  phjeioal  oonditioiiB  of  tbe  lakes. 


I  Minute  o 


Megtino  o 


Ektract  r 


The  Cnunoil  beard  a  itatcment  from  Sir  John  Murray  with  rcfereace  to  t^- 
bathynetricBl  survey  oC  thu  freah-water  locbs  of  Scotland  to  the  efTeot  that  Mr^* 
Laurence  Pullar  wne  willing,  ou  certtiiD  irondilions,  to  set  aside  a  sum  of  money  t — ^ 
enable  tbe  survey  to  bo  oomploted  nliioh  had  been  Gommeiiced  by  Sir  John  aoi^'' 
Mr.  PuUsr'a  sou,  Mr.  F.  P.  1'ultar,  but  vhicb  had  been  interrupted  by  the  Diiforianat^^' 
death  of  tbe  latter  gentleman  by  accident. 

Mr.  Pullar  wag  prepared  to  do  this  provided  Sir  John  would  liimself  undertake  th^^ 
general  soperinteadence  of  tbe  survey  and  the  publioatLon  of  tbe  results;  provided^  " 
alao,  that  tbo  Oonncil  rtill  regarded  snub  a  survey  as  important  from  a  sclentiflo  poiu'    - 
of  view,  and  that  it  bad  been,  and  was  likely  iu  future  to  be,  sflttsfactorily  carried  onV 
on  the  lines  suggested  by  (lje  Council  in  the  year  ISSl. 

Sir  John  bad  been  requested  to  prepare  an  approximate  estimate  of  the  oost  oV" 
completing  tlie  survey  for  Mr.  Pullar'a  consid oration,  and  be  now  asked  the  Council  foc^ 
BUggestioDH  us  to  any  eoientiHc  obserrations  that  might  with  advantage  be  usdertaker^c 
in  oonnection  with  tbe  Burvcy.  There  was  muoli  diseiiision  with  regard  lo  researcbe^^ 
which  might  be  carrieil  cut  in  fresh-water  lochs,  and  iiir  John  was  naked  i 
Mr.  Pullnr  that  the  Council  learned  with  nucli  eatisfaotion  that  airangemeutt  n 
in  coutemplation  for  carrying  to  a  snecessrul  completiou  the  admirable  survey  wli 
bad  been  ooramenced  by  Sir  John  and  Mr.  I'nllar's  son,  Mr.  F.  P.  I'nllar,  who  me 
member  of  tbe  Society,  and  whose  death  (bey  all  deplored. 

At  the  meeting  of  the  British  Aasooiation  in  Glasgow  in  September,  1901,1 
President  of  tbe  Geographical  Section  (Dr.  H.  B.  Mill)  was  enabled  to  i 
definite  arrnngemenls  bad  been  made  to  carry  on  the  work :  b  confvronce  of  1 
Geographical.  Geological,  and  Zoological  Sections  was  held  on  September  16,  1901, 
for  the  purpose  of  considering  tbe  Boliemc  of  the  survey ;  (be  diicnstnon  was  taken 
port  in  by  Dr.  Mill,  I'rof.  Ilonney.  Dr.  Joha  Home.  Mr.  Isaac  Thompson,  Colonel 
JobnsloD,  Mr-  Ben.  N,  Peach,  Mr.  It.  M.  Clark.  Prof.  Watts,  Mr.  Barrow,  Mr,  Cunninj- 
ban  Craig,  Mr,  Dickson.  Di.  Pullarton.  Mr.  W.  S.  Bruce,  Mr.  Greenly,  and  tbv  Bev. 
Prank  Knight,  and  many  valuable  BUgguetlons  were  thrown  on(  as  to  tlie  scope  of 
the  work.  At  tbe  conclusion  of  the  discussion.  Dr.  Home  formally  moved,  on  behalf 
of  tba  meeting,  the  great  gratification  they  all  felt  that  this  inrcetigatioo  should 
be  oarried  out  by  means  of  the  munidoenee  of  Mr.  Pnllar,  and  under  tbe  adminiatni- 
tion  of  Sir  John  Murray :  the  ttiolution  was  eooonded  by  Mr.  Peach,  and  u 
adopted. 
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1*V6  gWea  impartaut  assistance.  A  letter  was  received  from  Colooel 
DttBCBH  A.  Johnston,  K.E.,  Director-General  of  the  Ordnance  Survey, 
''cktiugthat  the  Board  of  AgriouUnrohad  sauolioned  the  issue  to  the  staff 
of  the  survey  of  two  copies  of  tho  fi-inch  and  one  copy  of  the  1-inch  maps 
"f  the  districts  in  which  lakes  were  situated,  one  copy  of  the  former  to 
"^  retnmed  to  tho  department  with  the  depths  of  the  lakes  laid  down 
^'^  it,  with  a  view  to  the  take-contours  being  shown  on  the  Ordnance 
Survey  maps,  T.  Digby  Piggott,  Esq.,  c.s..  Controller  of  His  Majesty's 
"tationery  OfSce,  wrote  to  the  effect  that  no  objection  would  be  raised 
"^y  hie  department,  on  the  ground  of  copyright,  to  the  roprodoction  of 
Ordnance  Survey  maps,  and  publication  if  desired,  in  connection  with 


'ft^lie  Lake  Survey,  on  the  understanding  that  the  source  from  which  the 
:^[~  ^productions  are  taken  is  quoted,  and  due  acknowledgment  be  made  of 
"fcle  fact  that  the  consent  of  the  Controller  had  been  obtained.  Admind 
i^ir  W.  J.  L.  Wharton,  k.c.b.,  [■'.r.s.,  Hydrographer  of  tho  Admiralty, 
^*'so  promised  the  advice  and  assistance  of  his  department.  Through 
-^^r.  J.  J.  H.  Teall,  Fji.s.,  Director-General  of  tho  Geological  Survey,  and 
-*--*r.  John  Home,  f.r.s.,  Director  of  the  Geological  Survey  of  Scotland, 
*^if  John  Murray  was  informed  that  the  Board  of  Education  had  sanc- 
*Qned  the  issue  to  the  Lake  Survey  staff  of  a  complete  set  of  tho 
Geological  Survey  maps  of  Scotland,  anil,  in  addition,  had  sanctioned 
^■lie  supply  of  information  which  might  be  asked  for  by  the  staff  of  tho 
^aka  Survey  during  the  oouise  of  their  investigations.  This  latter 
privilege  has  been  very  largely  taken  advantage  of,  and  Dr.  Home  and 
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the  other  members  of  the  Geological  Survey  in  Scotland  have  rendered 
continnouB  advice  and  assistance,  and  have  now  given  directions  for  the 
preparation  of  maps  and  notes  concerning  the  snrfaoe  geology  of  some 
of  the  areas  in  which  the  lakes  are  situated.  These  maps  and  notei 
will  form  a  valuable  part  of  the  forthcoming  publications. 

All  plans  for  carrying  on  the  work  having  matured  during  tbe 
winter  of  1901-2,  a  staff  was  appointed,  and  a  start  was  made  early  io 
the  spring  of  1902,  in  the  lochs  situated  in  the  more  northerly  part  of 
the  Tay  basin,  the  survey  being  gradually  extended  to  the  lochs  north- 
wards of  this  region.* 

During  the  summer  of  1902,  about  155  lochs  were  sounded,  and  the 
work  has  been  continued  during  the  present  summer,  over  300  lochs 
having  now  (July)  been  surveyed.  It  is,  indeed,  expected  that  the  surrey 
of  all  the  lochs  of  the  mainland  of  Scotland,  together  with  those  of  the 
Outer  Hebrides,  Orkney,  and  Shetland,  will  be  completed  this  year* 
As  a  rule,  those  lochs  on  which  there  are  now  no  rowing-boats,  or  to 
which  boats  could  not  easily  be  transported,  have  been  omitted  in  the 
meantime. 

The  nlethods  employed  in  conducting  these  reoent  bathymetrioal 
surveys  have  been  essentially  the  same  as  those  described  in  the  paper 
communicated  to  the  Geographical  Journal  in  1900.t  The  F.  P.  Pullar 
sounding-machine  (see  Fig.  4)  has  been  used  in  all  the  larger  lochs* 
but  for  the  smaller  lochs  situated  high  up  on  the  .hills  or  other wisa 
difficult  of  access,  several  small  machines  (see  Fig.  5)  were  oonstmctady 
which  could  be  carried  in  the  hand  and  easily  fixed  to  the  side  of  th9 
rowing-boat.      The  line  used  was  marked  in  feet  in  the  usual  way,  andL 


*  Mr.  T.  N.  Johiibton,  ^i.b.,  cm.  (Kdin.).  k.u.h.e.,  was  appoiDtcd  first  assistimt  ancX 
zoologirtt;    Mr.  James  Parsons,  b.sc.  (Lond.),  chemist;    Mr.  James  Murray,  assistaofc' 
zoologist;  Mr.  T.  K.  II.  (Jarrett,  b..\..  Jesus  ( 'ollego,  Cambridge,  geologist ;  Mr.  Jobim. 
Hewitt,  n.A.,  Jesus   College,  Cambridge,  zoologist;    Mr.  James    Chumley,  secretary^ 
assisted  by  Mr.  Robert  Dykes,  in  charge  nf  office  work.    JNIr.  R.  M.  Clark,  B.80.,  Aberdeen^  ^ 
also  devoted  a  largo  part  of  the  summer  to  field-work  in  eonnection  with  the  surrey  , 
and  assistance  was  also   given  for  short  i)criod8  by  Dr.  J.   Sutherland  Rlack,  m.a^  - , 
F.U.S.E..  Sir  John  Jackson,  ll  d.,  Mr.  D.  ('.  Mcintosh,  m.a.,  Mr.  James  Walker,  c.t=. -^ 
and  Mr.  D.  J.  Scourfield. 

During  the  last  winter  Mr.  Parsons  was  appointed  to  a  post  on  the  Mineralogies^ 
Survey  of  Ceylon,  and  Mr.  Garrett  was  appointed  geologist  to  an  East  Borneo  compai 
Their  places  on  the  staff  have  been  taken  by  Mr.  R.  B.  Young,  m.a.,  and  Mr.  R. 
Marshall,  M. A.  In  the  summer  of  11)03  Mr.  E.  M.  Wedderburn  joined  the  staff,  9 
also  Mr.  K.  K.  Watson,  b.  a.,  b.sc.,  Jesus  College,  ( 'ambridge,  and  Mr.  Scourfield  and  oth« 
have  ren«h!red  assistance.  Among  the  boatmen  who  have  been  employed,  Mr.  Hu, 
Drumm«)i)d  deserves  to  1)0  nientione«l,  as  he  has  been  continuously  employed  since  t- 
spring  of  1902.  and  this  summer  Mr.  Allan  Grunt  and  Mr.  William  Eraser  have 
continuously  in  the  service  of  the  Luke  Survey.  In  June  Mr.  Young  was  appoints 
to  a  i»08t  in  the  South  Africjin  (■ollcge,  and  his  jdace  on  the  staff  was  tiiken  k^^^ 
Mr.  J.  II.  M.  Wedderburn,  M. A.,  f.r.s.e.  During  the  present  summer  (1903)  the  st 
numbers  alK)ut  fifteen  in  all. 

t  Qeogr.  Jour.y  vol.  xv.  p.  311. 
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althongh  the  Bonndings  took  a  muoh  looger  time,  this  small  machine 
proved  most  satisfaotory  for  hill  lakes. 

Tbe  G-inoh  OrdDanoe  Survey  maps,  supplied  to  the  sta£f  by  the 
Ordoanoe  Survey  Office,  have  been  used  throughout,  both  in  the  field 
An  d  office  work.  The  positions  of  all  the  soundings  were  originally  laid 
down  on  these  maps.  Tracings  were  then  made  on  cloth,  and  the 
c^OTrected  soundings  neatly  written  in  at  the  correct  positions,  and  the 
oc>iitour-lineB  of  depth  drawn.  The  areas  within  the  various  oontour- 
l^^xies  were  then  ascertained  by  means  of  the  plani meter,  and  the  total 
^i3lk  of  water  in  the  basin  calculated  from  the  data  thus  obtained.  The 
^>^aps  to  be  published  with  this  and  succeeding  papers  are  reduced  to 
'^ descale  of  3  inches  to  1  mile  (1 :  21,120).  The  soundings  are  given 
feet ;  in  some  cases  it  was  not  possible  to  place  all  the  soundings 
en  by  the  sta£f  on  the  maps,  because  of  their  being  too  close  together. 
^Phe  intervals  between  the  contour-lines  of  depth  are  tinted  with 
deepening  shades  of  blue,  the  darkest  shades  indicating  the  greatest 
^  epths.  The  orographical  relief  of  the  loch  basins  has  also  been  shown 
■^y  oontour-lines  tinted  with  shades  of  brown,  the  darkening  brown 
indicating  the  elevations.  Longitudinal  and  cross-sections  of  the  depths 
^ave  been  drawn  for  each  locb.  On  these  sections  the  black  line  of 
"Varying  thickness  along  the  top  represents  the  true  vertical  relief 
^i*awn  to  scale,  while  the  coloured  extensions  in  outline  represent  the 
Vertical  scale  five  times  exaggerated,  in  order  to  show  the  relative  depth 
"^ith  greater  efi'ect. 

The  maps  have  been  prepared  under  the  direct  superintendence  of 
''*ti'.  J.  G.  Bartholomew,  f.r.s.e.,  who  has  taken  great  interest  in  the 
^"Ork,  and  has  suggested  lines  of  useful  investigation.  When  the 
''^^ults  of  each  river-basin  are  published,  the  tracings  of  the  6-inch  maps 
ve  referred  to,  with  the  soundings  on  them,  will  be  placed  in  the 
nds  of  the  Director-General  of  the  Ordnance  Survey  for  preservation 
d  future  reference. 

The  late  Sir  Robert  Meuzies,  the  Marquis  of  Breadalbane,  Sir  John 

irling  Maxwell,  Donald  Cameron,  Esq.,  of  Lochiel,  Charles  Murray, 

.,  H.P.,  of  Lochcarron,  Lord  Lovat,  Sir  John  Ramsden,  Sir  Kenneth 

acEenzie,  H.  C.  Boss,  Esq.,  Lord  Zetland,  and  many  other  Highland 

^Proprietors,  have  taken  great  interest  in  the  work  of  the  survey.     They 

-ave  materially  assisted,  by  the  loan  of  boats  and  in  other  wajs,  in  the 

Togress  of  the  survey ;  indeed,  without  their  aid  the  amount  of  work 

sported  above  could  not  have  been  carried  through.* 


•  Proprietors  and  others  interested  in  the  work  of  the  Lake  Survey,  and  desirous 

f  poaseising  for  their  own  use  6-inch  maps  of  any  of  tho  lochs  surveyed,  with  the 

^ioandings  and  oontour-lines  of  depth  laid  down  in  position,  can  be  supplied  with  copies 

'^  payment  of  the  cost  of  the  maps  and  of  the  office  lalwur  involved  in  transferring 

^edata.    Application  should  be  made  to  Mr.  James  Cliumluy,  Secretary  of  tho  Lako 

Surrey,  Challenger  Office,  45,  Frederick  Street,  Edinburgh. 
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A  Hmnograph  oonBtnicted  arter  the  ieaiga^  of  H.  Ed.  8»nvD,  of 
Gdneva,  has  been  ereoted  in  the  groanda  of  the  St,  Benediof  s  monaatary 
at  Fort  Angastag,  by  the  kind  permiaaion  of  the  Lord  Abbot,  and  ii 
under  the  charge  of  Sir.  E.  M.  Wedderbnro.  Up  Co  the  time  of  writing, 
Hr.  Wedderbom  reporta  that  aince  June  18  the  uutrnment  Imb  hen 
oontiDuoaaly  reoording  the  rise  and  fall  in  the  mten  of  Looh  Nua. 
En  He  has  been  able  t^o  reot^- 

niae  uninodal,  biDodal,  qnad- 
rinod»l,  aa  well  aa  tranarene 
aeiohea.  SsTenl  oheerra* 
lAtiODB  beve  been  made  at 
TariooB  poinii  on  the  ahoie 
b;  meana  of  the  plemyie- 
meter,  and  it  ia  hoped  is 
tbia  way  to  determine  the 
position  of  the  nodes. 

Under  the  direotion  of 
Prof.  Callendar,r.a.B.,  and  Hr. 
Horace  Darwin,  v.R.s.,  infitn- 
ments  have  been  oonBtmoted, 
and  are  being  ereoted  at  Fort 
Angnatna  iT^Ur.  E.  R.  Wat- 
Bon,  to  carry  oat — 

(a)  Obeervationa  on  the 
daily  variatioKi  of  temperaiMrt 
of  tiio  waters,  hj  meana  of  a 
^eriea  of  platinum  resiBtanoe 
tharmometera  (and  Callen- 
dar's  bolometera),  with  a  view 
to  obtaining,  among  other 
things — 

(1)  A    meamre    of   the 
amoant  of  energy  pan- 
ing  per  day  aoroes  noi'fc 
area  of  the  lake's  anrftc^  _ 
(2)  Some  knowledge  of  the  mechanism  by  which  the  water,  eep^^,- 
cially  in  the  deeper  layers,  is  heated  np  and  cooled  off. 
(6)  Observationa  on  the  rate  of  leak  of  an  eleotrioally  charged  boA^ 
on  insnlating  supports  in  a  vessel  Bunk  to  different  doptlia,  to  aaaertain- 

(1)  If  water  absorbs  ench  radiations  as  effect  the  ionieation  of  gas^^ 

(2)  If  the  deep  waters  are  themselves  radio-aotire. 

(c)  Obaerrations  on  the  limiting  depth  for  viaibUity  of  a  paint^^ 
disc,  and  the  relation  between  this  depth  and  the  zenith  distance  of  tt=^ 
sun,  the  amonut  of  organisms  and  of  inorganic  matter  in  the  water,  tt^^ 
temperature  of  the  water,  etc 
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A  namber  of  biologists  are  now  Btationed  at  Fort  AugUBtus,  aarr^ing 
out  obaervfttioDB  on  tbe  pknktonio  and  benthonic  organisms  in  the 
waters  of  Loob  Nese,  at  tbe  same  time  and  place  as  tbe  above-men tioned 
ptysioal  obBervations-  It  in  tbougbt  that  eome  ineight  may  in  this  way 
L>e  obtained  inlo  the  inteiprotation  of  the  varying  physical  conditions 
^nd  the  habita  of  the  organisms. 


Arrangements  have  been  made  for  the  pnblioation  of  the  bathy- 
*BetrioaI  map§  and  tbe  other  observations  of  the  Lake  Survey  staff  in 
the  Geographical  Journal,  the  proBout  communication  being  the  first  of 
the  new  seriea.  It  deals  with  a  number  of  the  lochs  towards  the  head- 
-waters  of  the  main  branches  of  tlie  Tay  basin.  In  addition  to  the  maps, 
the  paper  is  illustrated  by  photographs  taken  by  the  members  of  the 
■taff  and  others."  It  is  hoped  that  tbo  whole  will,  when  completed, 
form  a  worthy  memorial  of  tbe  late  Mr.  F.  P.  PuJIar,  fji.s.e, 

*    Sir  Jolui  Murray  miiild  be  gieatly  indebted  to  nmstenr  photograpbcn  for  cojiiea 
or  any  phatognphs  of  tho  ScotUth  firMh-watet  lochi,  wltb  ■  vlev  to  theit  reproduction 


246    BATHTHETBICAL  SUBVXV  OF  THE  FBI8H>W1T1R  LOCHS  OF  SOnXUD. 
PaIIT  ni, — LOCHB   OF  THE  TaV  BaSIH. 


Exlenl  of  the  Tny  Itastii. — The  whole  area  of  the  drainage  basin  of 
the  Tay,  including  the  estuary  as  far  as  a  line  juiaing  Teats  Mair  Point 
with  Monifieth,  as  measured  with  the  planimeter  on  the  1-inch  Ordnance 
Survey  maps,  is  250H73  square  miles.*  Considerably  more  than  one- 
fourth  of  this  area  drains  directly  into  fresh-water  lochs,  of  whioh  there 
aio  seventy,  including  some  of  the  largest  in  Scotland — Looha  Tay  and 
Ki'ioht,  for  instance,  being  over  1-1  miles  in  length,  while  eight  of  them 
exceed  2  milos  in  length. 

The  rivor-sy stems,  whioh  arise  in  the  most  monntaioouB  and 
magnificent  regions  of  Scotland,  may  be  divided  into  fonr  prinoipal 
branohes,  viz.  the  Garry  branch  (the  most  northerly),  the  TummeL 
branch,  the  Tay  branch,  and  the  Earn  branch  (,the  most  southerly). 

(1)  The  Garry  branch  rises  on  the  flanks  of  Beinn  Mholaoh,  Beinu 


1  llii!  puhlioBtiona  of  tlie  survey.  Any  tek'Ulrd  for  tills  pur|)oac  will  hv  duly  acknow- 
.'iluoil.  Tlio  cupii.'»  of  tliu  pliatogmpliB  mny  bo  forwardcil  to  Hr.  Jnme*  dlDmlcf, 
ii-ntnry  of  the  I,.,ki>  Surx^y,  (  lidllcDKcr  OKoe.  4.'i,  Fri'dorick  Street,  E<linbargh. 

•  (juikie  (■  An  Klcmtiitary  Goognipliy  of  tho  British  IsUnda,'  IxmdoD,  1888,  p.  8G) 
iiCH  till'  draiiinge  bnain  of  tin.-  'I'ay  an  225U  aqniirt;  mik'S,  iind  Lawaon  {>  Tbe  Qeography 
r  Itiver  Sjati-mH,'  Loodon.  N.U.,  |i.  G)  aa  2100  [aquarr]  milna.  Atrording  to  Qoikie, 
lio  Tiiy  poura  a  larger  vulnme  »r  wntir  intn  tlie  aui  IIirh  any  olbt:r  Hritiah  rirer.  and 
la  <lriiiiingc  area  in  llie  liiTgeat  in  Scot1an<!,  and  U'Vrntli  in  injnt  of  lizc  in  tbe  llritiib 
alunda,  lieJng  oicuodtd  by  tbut  of  tbe  ^-linnuoii  in  Irelurid,  the  Tbamef,  ScTcrn,  Quae, 
'rent,  and  Grent  Ouau  iu  Engliind, 
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Bboidheaoh,  and  Cam  Beag  an  Laoigh,  flowing  by  Yarioua  streams 
into  Looh  Ghmy,  thenoe  by  the  river  Garry  into  the  river  Tummel 
At  Faskally,  to  the  north-west  of  Pitlochry,  reoeiving  the  waters  of  the 
•Kxocfay  at  Struan,  and  those  of  the  Tilt  at  Blair  Atholl. 

(2)  The  Tnmmel  branch  rises  in  the  Black  Mount,  the  westernmost 
o^  the  souroes  of  the  Tay  river-systems,  flowing  by  the  river  Bk  into 
'^^•cxsh  Buidhe,  Loohan  na  Stainge,  and  Loch  B&,  which  receives  the  out- 
flow from  Lochan  na  h-Achlaise,  thence  flowing  into   Loch  Laidon, 
lence  into  Looh  Eigheach — ^an  expansion  of  the  river  Gaur — receiving 
waters  from   Lochan   Sr6n  Smeur,  and  then   flowing  into  Loch 
-E^annoch,  which  receives  the  outflow  from  Loch  Ericht,  flowing  finally 
Loch  Tommel,  thence  by  the  river  Tummel  into  the  river  Tay  at 


(3)  The  Tay  branch  rises  on  the  flanks  of  Ben  Lui  (Beinn  Laoigh), 
^d  flows  by  the  river  Fillan  into  Loch  Doohart  and   Loch  lubhair, 

nee  by  the  river  Docbart  into  Loch  Tay,  being  joined  by  the  river 
I-«ochay  at  Eillin  just  before  entering  Loch  Tay  ;  the  outflow  from  Loch 
1^«^y  is  carried  into  the  estuary  of  the  Tay  by  the  river  Tay,  which  is 
Joined  shortly  after  leaving  liooh  Tay  by  the  river  lijon,  bearing  the 
^^tflow  from  Ijoch  Lyon,  and  further  on  (at  Logierait;  by  the  river 
^^ummel,  bearing  the  outflow  from  the  Garry  and  Tummel  branches,  still 
'"^xther  on  (at  Dunkeld)  by  the  river  Bran,  bearing  the  outflow  from 
^och  Freuchie,  still  further  on  (at  Cargill)  ny  the  river  Isla,  and  still 
^  ^^  rther  on,  shortly  before  reaching  Perth,  by  the  river  Almond. 

(4)  The  Earn  branch  takes  its  rise  at  the  heads  of  Glen  Ogle  and 
leann  Ceann  Droma,  the  two  streams  flowing  into  the  west  end  of 
och  Earn,  which  receives  also  the  waters  of  the  Ample  burn,  Beich 

^rn,  the  Yorlioh,  the  Tarken,  and  other  smaller  streams ;  the  outflow 

^"om   Loch   Earn    passes   at   8t.   Fillans   into   tbo   river  Earn,  which 

^3oeives  the  waters  of  the   IJuchill   and   Lednock  near  Comrie,  those 

^  the  Turret  bearing  the  outflow  from  Loch  Turret,  near  Crieff,  and 

^her  smaller  streams  as  it  flows  eastward  to  join  tlie  Tay  at  the  head 

^the  estuary. 

In  this  and  the  next  succeeding  paper  it  is  proposed  to  deal 
ith  the  results  obtained  by  the  Lake  Survey  in  the  lochs  of  the  Tay 
in.  The  bathy metrical  results  will  be  given  in  detail  in  the  first 
^^%tanoe,  and  in  the  last  paper  on  the  Tay  basin  lochs  the  general 
^^ological  and  physical  results  will  be  given,  together  with  a  description 
^1^  the  geological  character  of  the  upper  parts  of  the  basin  by  Dr.  John 
'^cme,  F.R.8.,  of  the  Scottish  Geological  Survey. 

Maps  and  Illustrations. 
The  maps  illustrating  this  paper  are  reduced  from  the  G-iiich  Ord- 
nance Survey  charts,  and  are  published  by  permission  of  the  Controller 
of  H.M.  Stationery  Office. 
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Plate  I.  shows  Loob  Bk,  Looban  na  h-Aolilaise,  Loohan  na  Staixige,iBd    I.  gis>^  ^ 
Looh  Baidhe,  the  contour-lines  of  depth  being  drawn  in  at  10  and  20  6et    Ig;:  '^^^^. 

Plato  11.  shows  Loob  Laidon  with  Dubh  Locban*  the  oontonr-liMi     Ic'.  ^^^^^ 
of  depth  being  drawn  in  at  25,  60,  75,  100,  and  125  feet.  l:^^  , 

Plate  III.  shows   Loohan    Sr6n   Smeur  and   Looh    Eigbeadit  the      1^^  V^^ 
oontonr-lines  of  depth  being  drawn  in  at  10  and  20  feet.  m'-^c    ^ 

Plate  IV.  shows  Looh  Eannooh,  the  oontour-lines  of  depth  being      «  ^^; 
drawn  in  at  60,  100,  200,  300,  and  400  feet  V"*^ 

Plate  V.  shows  Lochs  Doohart  and  lubbair,  the  oontonr-IineB  ox 
depth  being  drawn  in  at  25  and  60  feet.  1^ 

Plate  VI.  shows  Loch  Lyon,  the  oontonr-lines  of  depth  being  draf^      \j'-  ^ 
in  at  25,  50,  75,  and  100  feet. 

Plate  VIL  shows  Loch  Earn,  the  contour-lines  of  depth  being 
in  at  50, 100,  200,  and  250  feet. 

In  addition  to  the  maps,  there  are  fourteen  woodoats  in  the  tex^    « 
eight  illustrating  the  character  of  the  soenery  around  the  lochs,  anoth^*^ 
showing  the  Tay  basin  on  a  small  scale,  intended  to  serve  as  an  ind»  ^^ 
map,  two  others  giving  photographs  of  Sir  John  Murray  and  the  lat- 
Mr.  Fred.  Pullar,   taken  during   their    last  sounding  trip  togethei 
another  giving  a  photograph  of  bronze  tablet  in  memorial  to  the  late 
Pullar,  another  showing  the  F.  P.  Pullar  sounding  machine,  and  anothe 
showing  new  small  sounding-machine  for  use  in  surveying  small  aiu 
shallow  lochs. 

1.  Locha  Ericht  and  Oarry, 

These  two  lochs  were  sounded  by  Sir  John  Murray  and  the  late  Mi 
Fred.  Pullar  in  the  spring  of  1900,  and  the  results  were  published  ii 
the  Oeographical  Journal  in  March,  1901.* 

2.  BaJinoch  Moor  Locks, 

No  coach  road  in  Britain  probably  passes  through  more  magni 
scenery  than  that  between   the  Bridge  of  Orchy  and  Ballaohnli^ 
About  halfway  between  laveroran  Hotel  and  King's  House  Hotel 
river  B^  crosses  the  road,  and  to  the  west  lies  Corrie  B&,  the  sanotua 
of  the  Black  Mount  forest,  where  no  shot  is  ever  fired,  and  oonseqoen 
this  splendid  corrio  is  the  home  of  the  deer,  the  golden  eagle,  the 
and  other  wild  animals.     Here  also  is  the  most  westerly  sources  of 
rivers  of  the  Tay  basin.     In  rainy  weather  a  large  amount  of  wa 
passes  down  the  river  Bb,  and  other  streams  into  the  Moor  of  Eann 
and  about  a  mile  or  two  to  the  eastward  of  the  road  a  large  extent 
the  moor  is  flooded,  and  presents  the  appearance  of  a  vast  lake. 
drier  weather  there  are  distinct  basins,  which  have  received  the  nam< 
of  Loch  Buidhe,  Loohan  na  Stainge,  Loohan  na  h-Achlaise,  and  Looh 
(or  A-baw),  all  of  them  situated  in  drift  and  encumbered  with  rocki 

•  Oeographical  Journal^  vol.  xvii.  p.  289. 
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Ijoeian  nn  Stai»tfe* — Lochan  d&  Stainge  (or  Da-Sting)  u  extnoulf 
irregular  in  oatline,  and  inolades  three  comparatiToIy  large  ialandi  it 
well  as  a  number  of  small  ones.     Its  length  from  north  to  aoDtli  i>  Oth 
half  a  mile,  the  maximam  hraadth  being  two-fiftha  of  a  mile,  and  tia 
mean  breadth  about  one-aeventh  of  a  mile.     Its  waters  ooTer  an  am  o( 
over  51  acreB,  or  rather  more  than  one-twelfth  of  a  aqnare  mile,  aod  it 
drains  directly  a1>oat  two-thirds  of  a  aqnare  mile,  but  ainoe  it  iMdm 
the  outSow  from  Looh  Umidhe  its  total  drainage  area  ia  nearly  12  squn        i~^«  1- 
miles,  or  147  times  the  area  of  the  loch.    The  looh  is  divided  into  two 
portions  by  a  barrier  at  the  central  couatriotion,  on  which  there  is  oil; 
1  foot  of  water,  the  maximum  depth  observed  in  the  northern  portaco 
(between  the  large  island  and  the  northern  shore)  being  8  feet,  wliil* 
the  maximam  depth  of  the  loch  (14  feet)  waa  found  in  the  sonthKO 
portion  immediately  to  the  south  of  the  barrier  referred  to.   The  toIiiih 
of  water  contained  in  the  looh  is  estimated  at  11,407,000  onbio  feet,  aa& 
the  mean  depth  at  5  feet.    The  loch  is  on  the  whole  shallow,  naariy  9^ 
per  cent,  of  its  floor  being  covered  by  less  than  10  feet  of  water.    *^ 
waa  anrvoyed  on  April  V.>,  1902,  by  Sir  John  ]klurray  and  Dr.  Johnstiy^' 
fifty-five  aonndingB  being  recorded.     The    level  of  the  loch  ms  n*^ 
determined  by  levelling,  but  on  the  new  edition  of  the  Ordnsnoe  8orw.J 
map  (1897)  there  is  a  spot-level  of  !<72  feet  on  the  southern  abore  near  tl» 
inflow,  and  another  of  9G8  feet  on  the  northern  shore  at  the  outflow,  ao  tbM^' 
the  snrfooe  of  the  water  is  probably  abont  970  feet  above  the  aea.    Tb^    * 
drift-marks  around  the  looh  showed  that  itsometimea  riaea  6  feethigbw^'' 
than  on  the  date  surveyed,  and  during  floods  the  whole  Talkie  look —  > 
like  one  loch,  with  knolls  projecting  above  the  water.  The 
of  the  surface  water  at  10.30  a.m.  on  April  19,  1902,  nearthe 
waa  43°,  and  on  returning  to  the  same  place  at  12.80  (noon)  it  had 
to  46'''4;  in  the  main  basin,  near  the  centre,  ihe  surface  tBmpenitn^r~i 
was  42'''6,  wliile  the  temjierature  of  the  air  was  49°,  ' 

liochan  nn  h'A<h}alsi:]—ljOchati  na  h-Aclilaise  (or  na-Haoblioh)  ■^"-* 
irregular  iu   form,  the  outline   Iieing   somewhat  triangular  or   bea'' 
Bhajwd,  with  the  apex  pointing  south.     It  includes  many  larger  a*^^ 
smaller  islands,  anil  the  bottom  in  the  shallower  places  is  covered  ^^^.^ 
atones  and  boulders.    The  length  from  nortli  to  south  is  OTer  fonr-fift ^^^^^ 
of  a  milo,  whilo  tho  mnximiim  breadth  from  east  to  west  is  abont  thro-^^ 
(juarturs  of  a  mile,  the  iiieau  breadth  being  over  one-third  of  a  mil^^*" 
Its  wjiters  covor  an  .iroa  of  abont  I8:[  acrea,  or  nearly  three-tenths  of  _^ 

square  mile,  and  it  drains  an  aroa  of  over  one  sqnare  mile,  or  nearly  fou,  '^^ 
times  the  area  of  the  looh.  'ITio  north-western  [Kirtion  of  the  looh  i^^  ^^ 
shallow,  the  dci^pcr  water  l«ing  found  in  the  southern  and  eaaten^^^^""^ 
portions.  The  Kl-feet  biisin  is  a  continuous  area,  extending  from  near^:^^'^^ 
the  Boutlicni  whoro  in  a  northerly  and  then  north-easterly  direction  to  ^^"^ 

•   ^  Liwh  of  (lio  sunk  or  Fold.  f  =  1-ocli  iii  tlio  Hollow. 
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near  the  north-eastem  shore,  excluding  the  islands  lying  off  the  eastern 

shore,  and  is  nearly  three-tinarters  of  a  mile  io  length.     The  lO-feet 

ha^in  includes  two  20-reet  liasins,  tbo  more  southerly  beiag  the  larger 

and  deeper,  the  maximum  depth  of  the    looh  ('2S  feet)  having   heen 

foiand  towards  the  north-eastern  end  of  this  basin,  and  comparatively 

dcaee  to  the  eastern  shore.    The  volome  of  water  contained  in  ihe  loch 

i»       estimated  at  76,230,000  cubic  feet,  and  the  mean  <lepth  at  9i^  feet. 

r"ine  loch  is  on  the  whole  comparatively  shallow,  about  63  per  cent,  of 

*fc».  e  bottom  being  covered  by  less  than    10   feet  of  water,  while  only 

*         Tper  cent  of  the  l<ottom  is  covered  by  over  20  feet  of  water.     The  loch 

^*~«ifl  surveyed  on  April  16,  T90'J,  by  Messrs.  Pirsons,  Clark,  and  MelnlOBh, 


*^ver  one  hundred  soundiaga  being  recorded.  The  surface  of  the  water 
■^as  found  to  be  £'62  feet  above  sea-level  by  the  ofltcers  of  the  Ordnance 
Survey  in  18ii7.  The  temperature  of  the  surface  water  at  6  p.m.  on 
-April  16,  IPOL',  was  i5°->. 

Lock  Jin,' — Looh  Rl  (or  A-baw)  is  extremely  irregular  in  outline, 
studded  with  largo  and  small  islands,  and  with  manj'  rocks  and  liouldera. 
Its  length  from  south-west  to  north-east  in  a  s'raight  line  is  over 
'1  miles,  and  following  the  axis  of  deep  water  about  2^  miles.  Its 
msximnm  breadth  in  the  Bontheru  portion  from  east  to  west  is  over  a  mile, 
and  the  mean  breadth  is  nearly  half  a  mile.  Its  waters  cover  an  area 
of  about  685  acres,  or  nine-ten  iha  of  a  square  mile,  and  it  drains  directly 
*  =  Cow  toeh. 
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an  area  of  4^  square  miles,  liat  ainoe  it  receives  the  outflow  from  Loch 
BuiiJlie,  Loohan  na  Stainge,  and  Loohan  na  h-Acblatse,  its  total  drainage 
area  is  nearly  17^  square  miles,  or  niiieteen  timee  the  area  of  the  looh. 

The  bottom  of  Loch  Ba  ie  very  irregular.  The  deepest  water  occurs 
in  the  northern  portion  between  the  islands  of  Eilean  Molaob  and  Eilean 
na  h-Iolaire,  where  there  is  a  small  basin  less  than  a  quarter  of  a  mile 
in  length  and  over  20  feet  in  depth,  the  maximum  depth  of  30  feet 
having  been  observed  about  one-sisth  of  a  mile  to  the  north  of  the 
northern  point  of  Eilean  Molach.  An  isolated  sounding  of  20  feet  was 
taken  close  to  the  western  shore  of  the  southern  portion  of  Bilean 
Molach.  There  are  three  irregular  basins  with  depths  exoeeding  10 
feet:  the  central  one,  enclosing  the  20-feet  biisin,  and  extending  on  l>oth 
sides  of  Eilean  Molach  and  to  the  west  and  north  of  Eilean  na  b-Iolaire, 
is  nearly  three-quarters  of  a  miie  in  length  and  over  a  quarter  of  a  mile 
in  breadth  ;  the  Boutbom  one,  occapjing  the  wide  south-eastern  portion 
of  the  loch,  is  nearly  half  a  mile  in  maximum  diameter;  and  the  third, 
situated  in  the  north-eastern  extension  of  the  loch,  is  nearly  half  a  mile 
in  length  and  nearly  a  qnarter  of  a  mile  in  breadth.  The  volume  of 
water  contained  in  the  locb  is  estimated  at  200,497,000  cnbio  feet,  and 
the  mean  depth  at  3  feet,  being  27  per  cent,  of  the  maximum  depth. 
The  length  of  the  loch  is  378  times  the  maximum  depth  and  1402  times 
the  mean  depth.  Over  70  per  cent,  of  the  floor  of  the  loch  is  covered  by 
leas  than  10  feet  of  water,  and  only  1\  per  cent,  by  more  than  120  feet  of 
water.  The  locli  was  surveyed  on  April  1 7  and  1 8.  ■!  i>02,  by  Sir  John 
Murray  and  Dr.  Johnslon,  over  three  hundred  soundings  having  been 
taken.  The  level  of  the  loch  was  determined  by  the  Ordnance  Survey 
officers  in  18H7  as  being  ".157  feet  above  sea-level.  The  temperature  of 
the  surface  water  near  the  boathouse,  when  commencing  the  survey  at 
2.45  p.m.  on  April  17,  was  SO^-S  Fahr.,  but  later,  out  in  the  open  water, 
the  surface  temperature  was  44*'-2  Fahr.;  on  the  18tb  at  noon  the 
surface  temperature  near  the  shore  was  .lO^'O  Fahr.  (the  air-temperature 
at  the  time  being  50^4  Fahr.),  while  in  the  bay  to  the  north  of  the 
boatbouse  the  temperature  was  46'''0  Fahr. 

Loohan  Beinn  Caorach'*  and  some  other  small  basins  of  water  in  this 
region  were  without  boats  and  could  not  be  sounded;  they  were 
evidently  all  quite  shallow  and  of  the  same  character  as  Looh  Buidhe. 

Loch  Lai(lon.'\ ^IjOoii  Laidon  (or  Lydooh,  or  Luydan)  lies  partly  in 
Perthshire  and  partly  in  Argyllshire,  the  boundary  running  along  the 
centre  of  the  western  arm  and  for  a  certain  distance  up  the  main  looh. 
It  is  one  of  the  best  trouting  lochs  in  the  district,  or  perhaps  in  Scot- 
laud.  It  is  about  5y  miles  in  length  from  north-east  to  south-west,  but 
it  sends  out  an  arm  towards  the  west,  which  is  over  14  miles  in  length, 
and  a  line  following  the  axis  of  the  loch  from  the  north-eaat  end  to  the 
extremity  of  the  western  arm  would  be  over  6  miles  in  length.  Its 
•   =  Looli  of  the  BlopCB.  t  =  Loch  of  tUe  Sheep-hill. 
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maxiiuDm  breadth  ia  nearly  three -quarters  of  &  mile,  and  the  mean 
breadth  about  oae-third  of  a  mile,  or  G'4  per  cent,  of  the  length.  Its 
waters  cover  an  area  of  aboat  1 140  acres,  or  over  1}  square  milet<,  and 
it  drains  directly  an  area  of  30^  square  miles;  but,  since  it  reoeires 
the  outflow  from  Lochs  Bu,  Aohlaise,  Stainge,  and  Buidhe,  its  total 
drainage  area  is  orer  47^  square  miles,  or  26^  times  the  area  of  the 
JocAt,    Nearly  five  hundred  souudinga  were  taken  in  the  loch,  and  the 


"^xiruum  depth  observed  was  128  feet,  the  mean  depth  being  36  feet, 
T  ~^3  P^''  cent,  of  the  maximum  depth.  The  length  of  the  loch  is  I'll' 
iitQea  the  maximum  depth,  and  7'J5  times  the  mean  depth.  The  volume 
"^  Water  contained  in  the  toch  is  estimated  at  1,761.733,000  cubic  feet. 
"^B  western  extension  and  the  southern  end  of  I-och  Laidon  are  filled 
'*th  boulders  and  islets,  and  are  like  Looh  Bi  in  character,  but  the 
*in  basin  is  of  comparatively  simple  form,  though  with  minor  un- 
**«atioDB  of  Ihe  lake-floor,  the  deepest  water  occupying  the  centre  of 
^«  looh,  where  there  is  a  basin  three -qu  art  era  of  a  mile  in  length  and 
No.  111.— Seftembfr,  1903.]  t 
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over  100  feet  in  depth,  the  maximum  depth  of  128  feet  h&TiDg  been 
obaerved  itboiit  2-^-  miles  from  the  south-west  end  and  2.^  miles  from  the 
north-eaflt  end.     Separated  from  this  main  lOO-feet  basin  by  eballower 
water,  there  in  a  eonnding  of  104  feet  a  short  diatance  to  the  eouth-west, 
and  half  a  mile  forther  south  there  is  an  isolated  souoding  of  100  feet; 
there  is  also  an  isolated  sounding  of  100  feet  a  quarter  of  a  mile  to  the 
norlb-east  of  the  main  basin.     The  principal  50  feet  basin  extends  from 
loss  than  n  mile  from  the  south-wett  end  to  less  than  1^  miles  from  the 
north-east  end,  and  is  nearly  3  miles  in  length.     Separated   from  tbii 
larger  basin  by  an  interval  of  a  quarter  of  a  mile  is  a  smaller  one,  about 
une-third  of  a  mile  in  length,  situated  in  the  ncrlfa-eaatern  part  of  the 
loch,  and  nearly  midway  between  them  ia  an  isolated  sounding  of  50 
feet.     The  western  arm  of  Looh  Laidon  is  shallow  and  filled  ivith  ro<^> 
and  boulders,  the  greatest  depth  observed  being  1 T  feet  in  three  difierent 
places.     Of  the  entire  lake-floor,  53  per  cent,  is  covered  by  lef  s  tbftn  25 
feet  of  water,  2  r  per  cent,  is  covered  by  water  between  25  and  5i)  feel 
in  depth,  22  per  cent,  by  water  between   '-n  and  lOO  feet  in  depth,  and 
4  per  cent,  by  water  esoeeding  100  feet  in  depth.     Iioch  Laidon  was 
surveyed  on  April  ii  to  26,  1902,  by  Sir  John  Murray.  Dr.  Jobneton,    ^ 
Messrs.  Parsons,  T'lark,  and  Molntosh,  and  the  surface  of  the  loch  was  .^ 
found  by  levelling  to  be  i>23!)  feet  above  sea-level.     When  mir%-eyetl  by-^ 
the  Ordnance  Survey  ofticers  on  ,Tuly  23,  18'')0,  the  level  of  the  loch  wa^ 
!i24'<>  feet  above  the  eea.     At  the  north-easterQ  end  of  I.och  Tiaidou  i^K 
a  Hroall  basin  called  Dubh  Lochan,*  which  was  found  by  levelling  oir^- 
April  14,  1902,  to  be  2  feet  higher  than  l.ooh  I.aidon,  and  should,  there- — 
fore,  strictly  speaking,  be  looked  upun  as  a  distinct  lake,  but  in  th^7 
foregoing  description  the  two  lakes  have  been  regarded  as  one.      Many 
temperature  observations  were  taken  in  Looh  Laidon  on  April  9,  10,  14, 
15,  and  2.5,  the  surface  readings  varying  from  38''-lll  at  5  p.m.  on  the  9th 
to  43'''2  at  the  head  of  the  loch  at  1  p.m.  on  the  10th — a  range  of  S'-fi 
in  the  temperature  of  the  water,  while  the  range  in  the  air- temperature 
during  the  same  period  was  only  .'j°  (from  4o°-2  to  50'''2).     Two  serial 
temperature  obgervations  were  taken  in  the  centre  of  the  loch,  the  first 
at  5  p.m,  on  April  9,  when  the  readings  were  identical  (39°'8)  at  the 
Borface  and  at  depths  of  5  and  25  feet,  the  second  at  6.20  p.m.  on  the 
lOth,   when  the  surface   readings  were  Sil^-S  and  41°,  that  at  6  feet 
:!9''-7,  and  that  at  20   feet  39~-4.     The  surface   temperature  in  Dubh 
Loohan  on  April  14  was  43''"9. 

The  western  arm  of  Loch  Laidou  receives  the  waters  from  a  small 
looh  (Loohan  Gaineamhaoh)f  lying  about  2  miles  to  the  west.  This 
loch,  and  the  neighbouring  one  to  the  north,  were  visited  on  May 
20,  1903,  but,  as  there  were  no  boata  on  them,  they  were  not  sounded. 
They  were  found  to   be  of  the  same  general  character  as  the  other 

*   =  Black  LocliBii.  t  =  Looh  or  land}*  lieooliea. 
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twelfth  of  a  square  mile),  and  it  draios  an  area  of  nearly  2  ■qnare  milei, 
nearly  twenty-four  times  the  area  of  the  loch.    It  was  surveyed  on  Haj 
12,  1902,  by  Sir  John  Murray  and  Mr.  James  Murray,  who  took  ilxnt 
seventy  soundings,  the  maximum  depth  observed  being  33  feel    Hie     i—  t: 
volume  of  water  contained  in  the  lake  is  estimated  at  22,592y000  oabie 
feet,  and  the  mean  depth  at  10*3  feet,  or  31  per  cent,  of  the  maximiun 
depth.    The  loch  is  of  simple  conformation,  tbe  western  half  being  oom-     m.^L^^ 
paratively  shallow,  while  the  deeper  water  occurs  in  the  eastern  lulf^     |i-3i] 
the  maximum  depth  having  been  found  about  one-eighth  of  a  mile  from 
the  eastern  end.    The  1 0-feot  basin  approaches  quite  dose  to  fhe  etstem 
shore,  and  is  about  one-third  of  a  mile  in  length,  enclosing  the  20l96t 
basio,  which  is  about  one-fifth  of  a  mile  in  length.    About  61  per  oeni 
of  the  lake-fioor  is  covered  by  less  than  10  feet  of  water,  while  aboatU 
per  cent,  is  covered  by  over  20  feet  of  water.    No  benoh-maiki  irere 
found  near  the  loch,  but  a  little  distance  up  the  river  whioh  feeds  ^^      ^\ 
there  is  a  spot-level  of  1134  feet.    There  was  little  evidence  of  moc^ 
rise  and  fall  in  the  level  of  the  water,  the  range  possibly  not  exoeedif^  i 
2   feet.    The  temperature  of  the  surface  water  varied  from  47^4  '^^ 
50°*5,  a  range  of  S'^'l,  the  higher  readings  being  taken  in  shallow  wat^^ 
near  shore.    Keadiogs  at  10  feet  and  at  20  feet  near  the  oentmoF  H^^^ 
loch  gave  48°  in  each   case,   the   surface   temperature   at  tbe 
time  being  47°*6. 

Less  than  a  mile  to  the  east  of  Lochan  Sr6n  Smeur  is  TioahMi  mim»--  ^^ 
nan  Donnlaich  ^  (or  Lochan  Loin  nan  Dabhach,  or  IjOoh-an-LaiiidOBkh)«    ^^ 
said  to  contain  large  trout.   When  visited,  many  rocks  and  bouldeis  were 
observed  showing  above  the  water,  and  grass  filled  the  bay  at  fhe  outlet 

Loch  Eigheach.1[ — Loch  Eigheach  (or  Eaigh),  about  3  miles  fix>iii  where 
the  river  Gaur  passes  its  waters  into  Loch  Bannoch,  is  an  expansion,  or 
rather  three  expansions,  of  the  river  Gkiur,  the  two  western  expansioDB 
lying  on  a  higher  level  than  the  eastern  one,  and  hence  strong  currents nm 
in  an  easterly  direction.     In  high  floods  the  whole  area  is  practically 
submerged.    A  large  part  of  the  loch  is  covered  by  reeds,  and  the  hot 
is  very  weedy.   The  entire  loch  is  nearly  nine-tenths  of  a  mile  in  length 
with  a  maximum  breadth  of  less  than  a  quaiter  of  a  mile,  the  mi 
breadth  being  one-tenth  of  a  mile.     Its  waters  cover  an  area  of  abo' 
«50^  acres,  or  less  than  one-tenth  of  a  square  mile,  and  it  drains 
an  area  of  nearly  14  square  miles,  but  since  it  receives  the  outfl 
from  Lochan  Sron  Smeur  and  from  Lochs  Laidon  and  B4,  etc.,  its  to 
drainage  area  is  nearly  63t}  square  miles,  or  705  times  the  area  of  the  1 
The  loch  was  surveyed  by  Dr.  Johnston  on  April  21, 1902,  about  eigi 
soundings  being  recorded,  the  maximum  depth  observed  being  28  f< 
^Ihe  surface  of  the  eastern  expansion  was  found  by  levelling  to  be  81 
feet  above  Hea-levol,  and  the  water  apparently  rises  about  3J-  feet  abo 

*  =  Loch  of  the  Macdonald's  Field.  f  =  Loch  of  the  Cry  (?> 
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'te  level  OD  the  date  sarveyed.  The  yolume  of  waler  coDtained  in  the 
'cKih  is  e§timated  at  10,794,000  cubic  feet,  and  the  mean  depth  at  0  Teet, 
'3  per  cent,  of  the  maximam  depth.  The  eastern  expansion  is  the 
*'^pe8t,  the  maximum  depth  of  '2H  foct  having  been  found  to  the  west  of 
"•c  island  near  tiio  east  end  of  this  espaneion  ;  the  nor th-wea tern 
*^-*pnn6ion  ban  a  masimnm  ilepth  of  7  feet  observed  not  far  from  the 
^**stlet,  bat  the  majority  of  the  souudiugs  ran  from  2  lo  o  feet;  the 
^•^Dth- western  exptinaion  is  the  ahaltoweaf,  with  a  maximum  depth  of  3 


"  ^  ^t  to  the  west  of  the  central  large  island  (^iilileati  n»  ( 'oille),  tho  bottom 
^-^  the  east  and  suuth  of  that  island  being  covered  by  only  1  foot  of 
■«tor.  Over  90  per  cent,  of  the  entire  lake-floor  is  covered  by  less  than 
^^~^J  feet  of  water,  and  less  than  2  per  cent,  by  over  20  feet  of  water. 
^  he  euiface  temperature  in  the  eastern  expansion  at  11  a,m  on  April  21, 
"^£(02,  was  H"--!,  the  air- temperature  at  the  time  being  49'-5. 

3.  Lorh  Rannoch* 

Loch  Hannoch,  oae  of  the  larger  and  more  important  of  the  lochs  in 

^^^Tie  Tay  basin,  was  the  headquarters  of  the  Lake  Survey  for  nearly  four 

~*^*onth8.  from  March  20  to  July  10,  1902,  and  during  that  period  a  great 

"*3uiDy  soundings,  aa  well  as  obaervationa  on  the  tempoiature  of  the  water, 

^n  the  biology,  and  on  the  rise  and  fall  of  the  surface  of  the  loch,  were 

taken,  all  the  membors  of  the  staff  taking  part  in  tho  work.     The  lake 

trends  in  an  east-and-wost  direction,  and  is  a  lovely  sheet  of  water,  the 

*   =  Loch  of  the  KoniB. 
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hills  on  both  sidce,  and  the  woods  clothiug  its  BlinreB  in.  m&ny  places, 
adding  beanty  to  the  Bcene.  The  famoua  Black  Wood  of  Rannoch  on 
the  south  side  is  of  great  antiquity.  The  looh  contains  many  small 
trout,  and  is  famed  for  large  Salmo  ferox.  It  is  nearly  fj  miles  in  length, 
considerably  over  a  mile  in  maximum  breadth,  the  mean  breadth  being 
about  three-quHrtoFd  of  a  miU',  or  about  8  per  cent,  of  the  length.  Its 
waters  cover  an  area  of  over  47U0  acres,  or  nearly  7^  square  miles,  and  it 
drains  directly  an  area  of  aboat  130  square  miles,  but  since  it  receives 
the  outflow  from  Loch  Erioht,  Loch  Kighoach,  Loch  Laidou,  Loch  Bi. 
etc.,  its  total  drainage  area  is  about  243^  square  miles,  or  33  times  the 
area  of  the  loch. 

Over  eight  hundred  soundinge  were  taken  in  Loch  Rannocb,  the 
marimum  depth  observed  being  440  feet,  or  20  feet  deeper  than  the 
maximum  depth  recorded  by  Mr.  Grant-Wilson  during  his  survey  in 
the  year  1888,  when  he  took  about  :Vl(i  eoundings.  The  volume  of 
water  contained  in  the  loch  is  estimated  at  about  34,387,131,000  cubic 
feet,  or  loss  than  a  quarter  of  a  cubic  mile,  and  the  mean  depth  at  167^ 
feet,  or  38  per  cent,  of  the  maximum  depth.  The  length  of  the  looh  is 
116  times  the  maximum  depth,  and  3uti  times  the  mean  depth.  The 
loch  is  widest  and  deepest  in  the  eastern  half,  narrowing  and  ehallow- 
ing  towards  the  west  on  approaching  the  island  Eileau  nam  Faoileag, 
then  deepening  again  to  the  west  of  that  island.  It  ooDsiats  of  one 
large  main  basin,  with  two  subsidiary  small  basins  over  50  feet  in 
depth  towards  the  west  end,  separated  from  the  main  basin  by  tbo 
shallow  water  in  the  neighbourhood  of  Eilean  nam  Faoileag.  The 
larger  of  the  two  subsidiary  basinH  is  about  three- quarters  of  a  uiilo  in 
length,  stretching  from  south  of  the  island  An  t-Eilean  Fearna,  at  the 
entrance  of  the  river  Ericht,  towards  the  west  end  of  the  locli,  and  the 
maximum  depth  recorded  in  it  was  84  feet;  the  smaller  basin  lies 
between  the  two  islands  mentioned  and  towards  the  northern  shore, 
soundings  of  h'l  and  54  feet  having  been  obtained  therein.  The  main 
.W-feet  baMH  is  about  7j  miles  in  length,  occupying  the  great  body 
of  the  looh  east  of  Eilean  nam  Faotleag,  and  covering  an  area 
exceeding  5  square  miles.  The  lOO-feot  basin  is  nearly  7  milea  in 
length,  extending  from  between  the  mouths  of  the  KiUichonan  Bum 
and  the  Ailt  Camghouran  towards  the  east  end  of  the  loch.  The  2uii- 
feet  basin  is  6  miles  in  length,  stretching  from  within  a  quarter  of  a 
mile  from  the  east  end  to  opposite  the  boueo  Talla  Bheith  on  the 
northern  shore.  The  main  l!00-feet  basin  is  nearly  4  miles  in  length, 
stretching  from  less  than  half  a  mile  from  the  east  end  to  opposite  Dall  on 
the  southern  shore,  and  separated  from  it  by  an  interval  of  a  quarter 
of  a  mile  is  an  isolated  sounding  of  304  feet.  Within  the  300-feet 
basin  the  bottom  sinks  in  three  places  along  the  central  axis  of  the 
looh  below  the  400-feet  line.  The  easternmost  of  these  three  400-feet 
basins  is  the  largest  and  deepost,  situated  about  1^  miles  from  the  east 
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^"Kid,  ftbout  two-thirds  of  a.  mile  in  length,  and  encloaitig  I 

d^lh  of  the  loch  (440  feet) ;  a  short  distance  to  the  west  (opposite 

'^^'Vguionr)  is  a  second  small  basin  based  upon  a  Bounding  of  404  feet; 

^DO  tbree-{|UarterB  of  a  mile  farther  west  is  the  third  basin,  with  a 

^'lannnini  depth  of  421  feet.     The  area  of  the  Uke-floor  covered  by  lets 

""sn  50  feet  of  water  is  about  IIJOO  acres  (nearly  2  s<|uare  mik-B),  or  23 

P^roent.  of  the  total  area,  while  the  area  between  the  50-foet  ftud  100- 

^t  lines  is  about  750  acres,  or  16  per  cent.,  showing  a  relatively  rapid 


,.^^«oent  beyond   the  SC-feet  line. 

"^l^O.feet  lines  is  about  877  acres,  oi 

he  area  between  the  200-  and 


The  area  between  the  100-  and 
learly  19  per  cent,  of  the  entire  area, 
OO-feet  lines  is  about  950  acres,  or 
'er  '20  per  cent.  The  area  between  the  300- and  400-fect  lines  is  about 
^^■'S  acres,  or  18^  per  cent.,  and  that  over  400  feet  about  <ia  acies,  or 
"Wrly  l-j  per  cent,  of  the  tolal  area  of  the  loch. 

On  oommencing  the  survey  of  Ixjch  Hannooh,  the  height  of  the 
'Urfaoe  above  sea-level  was  determined  from  Ordnance  Survey  bench- 
Burka  as  fi08  feet;  the  level  of  the  loch  fluctuated  during  (he  progress 
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**^ 

of  the  survey,  but  the  soundings  have  all  Tieen  rednaed  to  this  datuta.    ^, 

The  oflicerfl  of  Ike  Ordnance  Survey  on  Jnly  19,  1860,  fouud  the  level  of 

the  iouh  to  be  6')7'j  feet  above  the  sea.  _ 

Very  many  temperature  observations  were  taken  between  March  20  vy^*^ 

and  July  10,  1',I02.      The  aurfaoe  temperatures  need  not  be  discussed  g(i4 

in  detail ;  the  lowest  reading  recorded  was  3T°'9  on  Maroh  L'S,  and  the  .^4 

highest  fiSl^'S  on  June  2:!,  showing  a  range  of  22"  in  the  temperature 
of  the  surface  water  during  the  [leriod  of  three  months.  An  interesting 
aeries  of  hourly  obeervationa  on  the  tem.peraturo  of  the  air  and  of  the 
surface  water  at  the  pier  at  Jtannoch  Lodge  waa  taken  on  June  9.  Uno 
thermometer  was  immersed  in  3  feet  of  water  outside  the  pier,  and 
another  in  1  foot  of  water  inside  the  pier,  and  they  were  read  aimnl- 
taneously  with  an  air- thermometer  at  intervala  of  one  hour  from  9  a.nj. 
to  10  p.m.  The  temperature  of  tho  air  rose  gradually,  though  irregu- 
larly, from  46"  at  11  a.m.  to  a  maximum  of  53"  at  4  p.m.,  falling 
gradually  again  to  44 ^-.'>  at  !i  p.m,,  and  45' at  10  p.m.  The  thermometer 
in  3  feet  of  water  showed  a  gradual  rise  in  the  temperature  from  51^'t) 
at  9  a.m.  to  53'  at  11  a.m.,  then  a  slight  fall  at  noon  (.1:2^-7)  and  at  ]  p. in. 
(62''*o),  the  maximum  (53'*6)  being  recorded  at  2  p.m.,  falling  to  52'-',' 
at  4  p.m.,  rising  to  .'i3°':i  at  5  p.m.,  falling  gradually  to  b'2"-l  at  8  p.m.,  ' 

thenri8ingto52°-8at0p.m.,and-^)3''at  10p.m.   The  thermometer  in  1  foot  J 

of  water  showed  a  gradual  rise  in  the  temperature  from  5 1'''4  at  9  a.m .  to  ^ 

the  maximum  of  .■■3'''6  at  2  p.ni.,whenceitfeUgradually  toSl'-.'iat  ('p.m.,  i 

the  reading  at  10  p.m.  being  52".     Tiie  maximum  temperature  of  the  Jj 

water  was  recorded  in  each  rase  at  -'  ]\m.,  while  the  maximum  tempera-  > 

ture  of  the  air  was  recorded  at  4  p.m.,  and  the  temperature  of  the  air  J 

waa  always  lower  than  that  of  the  water,  except  when  the  air  waa  at  ^ 

its  maximum  (^53°  at  4  p.m. },  the  thermometer  in  3  feet  of  water  then  ^ 

reading  52°'SI,  while  that  in  1  foot  of  water  read  53"'3.     The  tempera-  _J 

ture  recorded  in  1  foot  of  water  was  lower  than  that  recorded  in  3  feet  j^ 

of  water  in  the  forenoon  and  late  evening,  but  at  aeon  and  1  p.m.  it  AJ 

was  higher,  at  2  p.m.  and  3  p.m.  it  was  identical,  and  from  4  p.m.  till  it 

8  p.m.  it  waa  higher,  the  greatest  difference   recorded  being  1''3  at  *i 

9  p.m.  (52°'8  at  3  feet,  and  51^-5  at  1  foot  I. 

The  temperatures  taken  beneath  the   surface   have   been  collected  £j 

together   and    arranged    chronologically  in  the  oppoaite   table,  which  ■! 

may   be    useful    for   future    reference    and    comparison.      The    great  ^ 

majority  of  them  were  taken  in  the  amall  80-feet  basin  towards  the  ^ 

west  end  of  the  loch,  while  one  aeries  was  taken  near  the  east  end  * 

on  April  3,  and  three  series  were  taken  towards  the  middle  of  the  * 

loch,  oppoaite   Craiganour,  on   May  1,  2,  and  23,      The  table  shows  * 

well  the  heating  up  of  the  water  with  the  advance  of  summer.     The  ^ 

readings  taken  near  tho  west  end  in  March  are  all  below  39°  Fahr. —  J 

that  is,  below  the  maximum  density  point,  though  surface  temperatures  I 

exoeediug  30°,  aud  in  one  or  two  caaoa  exceeding  40",  were  rsoord«d  J 
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d&TRICAL  SURy£r  OF  TH£  FRESH-WATER  LOCHS  OF  SCOTLAND. 

shore  during  the  last  days  of  March.     On  April   2  and 
y,  the   temperature  was  above  that  of  maximum  density 
;  the  observationB  taken  near  the  east  end  on  April  3  showed 
emperature  of  the  water  from  surface  to  bottom  was  just 
:imum  density  point.     The  water  in  the  small  western  basin 
mperature  under  40°  up   to  April   10,  and  was  practically 
from  top  to  bottom,  but  on  April  21  and  subsequently  the 
ire  rose,  and   there  was  a  considerable  range  between:  the 
nre  of  the  upper  and  lower  layers.     The  water  in  the  main 
d  a  temperature  of  40°  at  200  and  300  feet  on  May  1 ;  on 
he  temperature  was  40°'2  at  200  feet ;  and  on  May  23  it  was 
100  feet    By  the  beginning  of  June  the  water  near  the  sorfiBMse 
ained  a  temperature  of  50°,  and  by  June  21  that  temperature 
A  down  to  50  feet,  the  upper  10  feet  having  on  that  date  a 
ature  of  52°. 


4.  Loch  Lyon. 

<ch  Lyon  lies  at  a  high  elevation  at  the  head  of  Glen  Lyon,  amid 
.  and  mountainous  scenery,  its  waters  being  carried  by  the  river 
into  the  river  Tay  a  short  distance  above  the  mouth  of  Looh  Tay  ; 
atains  both  salmon  and  trout.     It  trends  in  a  north-east  and  south- 
direction,  and  is  extremely  simple  both  in  outline  and  in  the  con- 
lation  of  the  bottom.    It  is  of  nearly  uniform  width,  except  for  a 
3  of  alluvium,  brought  down  by  the  river,  on   the  south-eastern 
re.     It  is  about  1}  miles  in  length,  with  a  maximum  breadth  of  over 
uarter  of  a  mile,  the  mean  breadth  being  over  one-fifth  of  a  mile,  or 
per  cent,  of  the  length.     Its  waters  cover  an  area  of  about  236  acres,  or 
er  one-third  of  a  square  mile,  and  it  drains  an  area  of  over  lOj^  square 
lies,  an  area  nearly  twenty-nine  times  greater  than  that  of  the  looh. 
ver  one  hundred  soundings  were  taken  in  Loch  Lyon,  the  maximum 
epth  observed  being  100  feet.     The  volume  of  water  contained  in  the 
:>ch  is  estimated  at  about  460,750,000  cubic  feet,  and  the  mean  depth 
ki  45  feet,  or  45  per  cent,  of  the  maximum  depth.     The  length  of  the 
och  is  92  times  the  maximum  depth,  and  205  times  the  mean  depth. 
Sm  stated,  the  looh  forms  a  simple  basin,  the  bottom  sinking  gpradually 
m  all  sides  towards  the  deepest  part,  which  is  approximately  centrally 
)laced.    The  deep  water,  however,  approaches  much  closer  to  the  south- 
vest  end  than  to  the  north-east  end,  where  the  25-feet  line  is  distant 
ibout  a  quarter  of  a  mile  from  the  shore,  probably  through  silting  up 
»f  the  lake-floor  at  that  end.     The  25-feet  basin  is  nearly  l^g  miles 
n  length,  the  50-feet  basin  is  about  1^  miles  in  length,  and  the  75-feet 
)a8in  is  about  1^  miles  in  length.    The  area  of  the  lake-floor  covered  by 
ess  than  25  feet  of  water  is  about  92  acres,  or  39  per  cent,  of  the  total 
irea  of  the  loch ;  the  area  between  the  25-  and  50-reet  contour-lines  is 
.bout  36  acres,  or  over   15  per  cent. ;  the  area  between  the  50-  and 
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'5-feet  contours  is  about  55  acres,  or  over  23  per  cent. ;  and  the  area 
"ver  75  feet  in  depth  ts  alioat  53  acres,  or  lees  than  23  per  cent,  of  the 
entire  area  of  the  loch.  The  comparatively  flat-botloined  character  of 
'Qo  deep  basin  is  indicated  by  the  larger  pro]wrtion  of  the  boltom 
Covered  by  water  between  5'>  and  75  feet  in  depth,  as  compared  with 
^o  proportion  covered  by  water  between  25  and  50  fret,  the  average 
VojDe  being  thus  considerably  steeper  in  depths  of  25  lo  60  feet  than  in 


*^ipthB  of  50  to  75  feet;  and  this  latter  gentler  elope  is  continued  into 

*i«  deeper  water  over  75  feet  in  depth,  as  shown  by  the  nearly  equal 

^*"eaa  on  both  flidea  of  the  75-feet  line.     The  large  proportion  under  26 

*^et  in  depth  is  due  to  the  considerable  siJ  ted-up  area  towards  the  north- 

^*at  end  of  tiie  loch,  already  referred  to.     Loch  Lyon  was  surveyed  by 

Sir  John  Murray,  Dr.  Julmston,  and  Mr.  Parsonaon  May  10,  1902.     No 

oench'iuarks  were  to  be  seen  along  the  shores,  nor  on  the  Ordnance 

Snrvey  charts,  but  the  height  of  the  surface  of  the  loch  was  estimated 

as  being  about  1050  feet  above  the  sea.     Lines  of  drift  were  observed  4 

feet  above  the  water,  which,  according  to  the  keeper,  was  about  its 


I 
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normal  height  at  the  time  of  the  survey  ;  the  water  risea  euddoaly  anJ 
falls  as  quickly,  and  might  fall  perhaps  a  foot  luwer  tbau  on  the  date  of 
the  survey.    Thus  a  range  of  about  5  feet  in  the  level  of  ihe  water  is  indi- 

cfttfjd.  The  temperature  of  the  snrfaoe  water  on  May  10,  1902,  when 
commencing  the  satvoy,  about  noon,  was  ^8 ''7  at  the  edge  of  the  bank  at 
the  north-east  end  (the  temjierature  of  tho  air  at  the  time  being  46'''4), 
and  readings  taken  along  the  shore  gave  50°,  51'^'9,  o2°-5,  and  68".  lu 
the  afternoon,  readings  of  +7°'9  were  taken  in  shallow  water  towards  tho 
northern  shore,  48°*0  near  the  south-west  end,  and  40°-4  in  the  centre 
of  the  loch.  TheBo  observations  show  a  range  of  ll^-6  in  the  temperature 
of  the  eurfrtce  water  throughout  the  day,  viz.  from  45'''4  to  58  . 

5.  Loclia  Doehart  and  labhair. 

Loch  Doehart. — Looh  Doohart,  situated  at  the  foot  of  Ben  More  amid 
beautiful  scenery,  is  the  westerumOHt  of  tho  looha  belonging  to  the  Tay 
branch  of  the  Tay  river-system,  being  evidently  an  espanaioti  of  the 
river  Fillan,  which  forms  the  headwaters  of  this  branch.  It  receives 
the  drainage  from  a  oonsidorable  tract  of  country,  is  very  shallow,  the 
bottom  is  very  weedy,  and  there  are  many  reeds,  eepccially  at  the  west 
end.  Looh  Doehart  is  nearly  two-thirds  of  a  mile  in  length,  with  a 
maximum  breadth  of  nearly  one-sixth  of  a  mile,  the  mean  breadth 
being  over  one-tenth  of  a  mile,  or  18  jwr  cent,  of  the  length.  Its  waters 
cover  an  area  of  about  4(J  acres,  or  nearly  ono-fourleenth  of  a  square 
mile,  and  it  drains  an  area  of  nearly  .'<0  s<[uaro  miles,  or  o'l't  times  the 
area  iif  the  looh.  Nearly  seventy  soundings  were  taken  in  Loch  Doehart, 
the  maximnra  depth  observed  being  II  feet;  but  this  depth  is  of  very 
limited  extent,  otdy  two  isolated  soundings  being  recorded  neur  the 
west  end  of  tho  loeh,  while  by  far  the  greater  portiou  of  the  bottuiu  in 
covered  by  less  than  J  feet  of  water.  The  voltime  of  water  oontainml 
in  tho  loch  is  estimated  at  10,032,000  cubic  feet,  and  the  mean  depth  at 
5  feet,  or  46  per  cent,  of  tho  maximum  depth.  The  length  of  the  loch 
is  2!I8  times  the  maximum  depth,  and  652  times  the  mean  depth.  Loch 
Doohart  was  surveyed  by  Dr.  Johnston  and  Mr.  Parsons  on  April  28, 
1902,  and  the  level  of  the  surface  of  the  water  was  determined  from 
Ordnance  Survey  bench-mark  as  being  513  feet  above  sea-level.  The 
temperature  of  the  surface  water  at  11,30  a.m.  on  that  date  was  SO"-!, 
the  tem])eratnre  of  the  air  at  the  same  time  being  41)^. 

Loch  luhhair." — Loeh  lubbair  (or  Nubhair)  receives  the  outflow  from 
Looh  Doehart  by  a  river  considerably  less  than  half  a  mile  in  length, 
so  that  they  may  almost  be  regarded  as  forming  one  lake.  It  affords 
fair  trout-fishing,  and  the  scenery  ronnd  about  is  very  beautiful.  Loch 
lubhaii  is  about  I^  miles  in  length,  with  a  maximum  breadth  of  aboat 
one-third  of  a  mile,  the  mean  breadth  being  nearly  one-sixth  of  a  mile, 

•   =  Loch  of  tii«  Yow-trecB. 
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I      ot*  12  per  cent,  of  the  length.     Its  waters  cover  an  aren  of  tibout  1:!5^' 

'      ■ores,  or  over  one-fifth  of  a  square  mile,  aad  it  drains  directly  an  area 

°^  alwut  b\  square  miles ;  but,  since  it  receives  the  outfiow  from  Loob 

■*™«2liart,  its  total  drainage  area  is  over  44^  square  miles,  or  212  times 

^"^    erea  of  the  loch.     Over  one  hnadred  soundings  were  taken  in  Loch 

'  •liair,  and  the  maximum  depth  observed  was  65  feet.     The  volume  of 

'*'^'*:«r  contained  in  the  loch  is  estimated  at  147,284,000  cubic  feet,  and 

^^^       iTifBn    ilfinth   nt.   2.1   fpfit..   nr    3S   tier  <>fint.   of  the   maximum 


ri». 


depth. 

depth,  and  28fi  times 
mean  depth.     Loch  Inbbair  trends  in  a  north-east  and  south-west 


mean  depth  at  25  feet,  or   3B  per  cent. 
length  of  the  loch  is  110  times  the 


^.ifflction,  and  is  rather  peculiar  in  outline,  Tesembling  somewhat  the 

■*.  t.alic  letter/,  coustricteil  in  the  central  portion,  where  a  ridge  crosses 

■*-be  loch  with  a  maiinium  depth  of  :i6  feet  on  it,     Tbc  loch  widens  and 

"deepens  on  each  side  of  this  constriction,  the  maximum  depth  of  the 

loch  having  been  found  in  the  north-eastern  part,  where  the  loch  is 

"widest,  the  greatest  depth  observed  in  the  south -we  9  tern  part  being 

A%  feet.     The  25-feet  basin  is  a  continuous  area  over  a  mile  in  length, 

approaching  close  to  the  northern  shore,  but  distant  about  a  quarter  of 

a  mile  from  the  south-west  end.     The  area  of  the  lake-floor  covered  by 

less  than  25  feet  of  water  is  about  72  acres,  or  53  per  cent,  of  the  total 

itrea  of  the  loch;  the  area  between  the  25-  and  50-feet  contours  is  about 

59  acres,  or  44  per  cent,,  while  the  area  covered  by  over  ^0  feet  of  water 


260     BATIIVMETRICAL  SURVEV  OF  THK  FRESH- WATER  LOCHS  OF  SCOTLAND. 

19  about  5  acres,  or  3  per  cent,  of  the  entire  area  of  the  looh.  Look 
lubhair  was  surveyed  by  Dr.  Johnston  and  Mr.  Pardons,  at  the  same  time 
an  Looh  Doohart,  on  April  28,  1902,  the  level  of  its  surface  being  a  foot 
lower  than  that  of  Looh  Dochart,  viz.  51 2  feet  above  the  level  of  the  sea. 

6.  Loch  Earn* 

fjoch  Earn  is  situated  amid  lovely  surroundings,  the  hills  on  both 
Nides  being  clothed  with  rich  woods,  and  splendid  mountain  soenery 
Vxiunds  the  horizon  towards  the  west,  while  on  the  south  Ben  Voirlich 
towers  to  a  height  of  :^200  feet.  It  contains  trout  and  salmon,  and  also 
Salmo  ferox.  It  has  been  said  that  the  loch  is  100  fathoms  (=  600 
feet)  deep  in  some  places,  but  this  is  disproved  by  the  soundings 
taken  by  different  surveyors.  Mr.  Grant- Wilson  took  over  180  soandinga 
in  1888,  Sir  John  Murray  and  the  late  Mr.  F.  P.  Pnllar  took  about  150 
Hoandings  in  1900,  and  the  Lake  Survey  took  500  soundings  in  1902, 
but  in  no  case  was  the  depth  found  to  exceed  288  feet.  On  the  aocom- 
panyiDg  map  (Plate  YII.)  only  the  Lake  Survey  sonndings  are  laid 
down,  and  the  contour-lines  drawn  in  from  them. 

Looh  Earn  is  6]^  miles  in  length,  and  four-fifths  of  a  mile  in  maximum 
breadth,  the  mean  breadth  being  three-fifths  of  a  mile,  or  9^  per  cent. 
of  the  length.  The  waters  of  the  loch  cover  an  area  of  over  2400  aores, 
or  nearly  4  sqnare  miles,  and  it  drains  an  area  of  over  54|-  square  miles — 
an  area  fourteen  times  greater  than  the  area  of  the  looh.  Five  hundred 
soundings  were  taken  in  Loch  Earn,  the  maximum  depth  observed  being 
287  feet,  which  agrees  very  well  with  the  maximum  recorded  by  Mr. 
(irant-Wilson  in  1888,  viz.  48  fathoms,  or  288  feet.  The  volume  of 
water  contained  in  the  loch  is  estimated  at  14,420,638,000  cubio  feet, 
and  the  mean  depth  at  138  feet,  or  48  per  cent,  of  the  maximum  depth. 
The  length  of  the  loch  is  118  times  the  maximum  depth,  and  245  times 
the  mean  depth. 

Loch  Earn  forms  a  simple  basin,  the  lake-floor  sinking  gradually  on 
all  sides  down  to  the  greatest  depth,  as  is  well  shown  by  the  longitudinal 
and  three  cross-sections  on  the  map.  The  50-feot  contour-line  follows 
approximately  the  outline  of  the  loch,  approaching  very  close  to  the 
west  end,  where  between  the  mouths  of  the  Ogle  and  Eendrum  bums 
a  sounding  of  57  feet  was  taken  about  300  feet  from  the  shore,  giving  a 
slope  of  1  in  5*3.  At  the  opposite  end  of  the  loch  the  50-feet  contour  is 
met  with  about  one-third  of  a  mile  from  the  bridge  across  the  river  at 
St.  Fillans.  The  100-ftet  basin  approaches  to  within  less  than  a  quarter 
of  a  mile  from  the  west  end,  and  less  than  half  a  mile  from  the  east  end, 
and  is  over  ."i^  miles  in  length ;  it  covers  an  area  of  nearly  2^  square 
miles.  The  200-feet  basin  is  4-^  miles  in  length,  stretching  from  three- 
quarters  of  a  mile  from  the  west  end  to  1:^^  miles  from  the  east  end,  and 
covers  an  area  of  1^  square  miles.     The  250-feet  basin  is  nearly  2  miles 

*   Karn  =  water. 
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^j      in  length,  and  a  quarter  of  a  mile  in  maiimam  widtfa,  extending  from  I 

^^      IX  milea  from  tlie  west  end  to  3  miles  from  the  east  end.    The  maximum 

^9      depth  of  287  feet  was  observed  near  the  centre  of  the  loch,  betweon  the   ] 

^V      raontha  of  the  Allt  Bhacaidh  on  tlie  north  and  the  Allt  Dhiiii) 

f      aoutb,  abont  2|  miles  from  the  weat  end,  and  3^  miles  from  the  eaet   I 

,        oikI.      The  area  of  the  lake-floor  covered  bj-  less  than  100  feet  of  water 

ia    abont  !'26  acres,  or  38j  per  cent,  of  the  total  area  of  the  looh.     Tbe 

,         'irea    between  the  100-  ftnd  200-feet  oontonr-lines  is  abont  7,>5  acres,  o: 

*        ;J  I  i-  per  cent.,  and  the  area  covered  by  more  than  "JOO  feet  of  water  ii 

f        ab>ciut  700  acres,  or  30  per  cent.     The  flat-bottomed  character  of  the 

I         f'jcli      is  indicated    by  the  last-mentioned   percentage,  which   is  nearly    ' 

equa.1  to  the  preceding  one,  though  the  interval  of  depth  is  only  87  feet 

*s    ooiu]iar©d  with  the  previons  interval  of  1 00  feet.     The  comparatively 

"'iif-omi  average  slope  from  the  shore  down  to  a  depth  of  100  feet  is 

siaoww-n  by  the  fact  that  the  areas  on  each  side  of  tlie  50-feet  line  are 

"e^K-ly  eqnal,  viz,  477  acres  (or  nearly  20  per  cent,  of  the  entire  area  of 

*^^      loch)  between  tlie  shore  and  the  50-feet  contour,  and  44(1  acres  (or 

"^•^^-ly  19  per  cent.)  between  the  50-  and  !00-feet  contours. 

Ijooh  Earn  wa«  snrveyed  by  Messrs,  James  Parsons  and  Jamea 
M^'»»x-Tay  on  May  14  to  19,  1902,  and  the  level  of  the  surface  (if  the  water 
^■"^Ki  determined  by  loTelting  from  Ordnance  Survey  bench-mark  as  317'2 
above  sea-level.  This  is  identical  with  the  level  determined  by 
enrveyors  of  the  Ordnance  Survey  on  August  2 
On  May  14,  at  3.45  p.m.,  the  temperature  of  the  Bnrface  water  near  j 
"*>«5l3earnh6ad  was  46''-l  (the  air-teniperature  being  48°);  at  I 
*-**^  surface  temperature  was  44°,  and  at  7  p.m.  near  ehore  47''-: 
**^^^  15.  at  11.30  a.m.,  the  surface  temperature  near  shore,  about  a  mils  I 
^^^t    of  Locheamhtad,  was  44°  (the  air- temperature  being  4i)°  5).     On 

^y  16,  at  10.30  a.m.,  the  surface  temperature  at  the  St,  Fillans  end  of    | 
■     loch  was  44'''1  (the  temporaliire  of  the  air  at  the  lime  being  45*), 
"■**^    at  1.30  p.m.  it  was  44°.     On  May  17,at  5  p.m.,  the  surface  tempera- 
'■'**- ^"^  off  Dalkenneth  over  the  deepest  part  of  the  loch  was  43''8  (the  air- 
*^*s:»-jeraturo  at  the  time  being  il"-!).      The   range   observed    in    the 
^^■^*»  peraturo  of  the  surface  water  during  those  four  days  wtia  thus  3°-4,   ! 
^'-"*^»  43'''8  to  47°-2,  the  range  in  the  air-tempe  rat  lire  during  the  same  i 
t*«*-iod  being  7°-5,  from  40''-5  to  48°. 

A  aeries  of  temperatures  beneath  the  surface  was  taken  in  the  deepest  ] 
**^"*"*  of  the  looh  on  May  1 7,  at  5  p.m.,  with  the  following  reanlt*i  :— 
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EABTH-UOVEHCNTS   IM  THE  BIT   Of   HAPLES. 


KomaQB  waa  the  same  in  all  tbese  harbonrs,  and  ia  veiy  diffennt  in 
prinoiple  to  that  employed  nowadays.  The  modern  engineer  on- 
Btructs  bid  breakwater  of  solid  oontinnonB  masoniy  ea  aa  to  om- 
pletely  atop  the  waves.  The  old  K^man  breakwaters  were  oonpoKd 
of  separate  piera  of  mieonry  or  oonoretc,  wbieh  rose  from  firm  finmdi- 
lions  on  the  eea-bottom  to  a  few  feet  above  the  snrfaoe.  The  pin 
were  strong  and  broad,  and  were  close  enough  together  to  break  Iht 
wain  force  of  the  waves,  although  some  wash  entered  through  the 
narrow  spaocs.  Consequently,  in  the  Koman  harbour  there  oouldnem 
have  been  that  absolute  tranquillity  in  storm  which  ia  the  ideal  of  tbt 
modern  harbour-designer. 

On  the  other  hand,  these  very  openings  were  of  oonsiderable  adm> 
tage  on  a  c>»8t  along  wliioh  there  is  a  large  and  unoeaaitig  drift  of 
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i.mjtclM-al  i.TOHilruf  ti..ii  -/j.itr  th„«-in-j  iirii,i»al  liiigkl  ■■/maa-ing  Huff. 

Fand,  the  efftct  of  the  prevalent  currents  and  winds.  A  marine  e«I  >!« 
Kin-  iiDswept  by  currents  soon  becomes  silled  up  with  mud  and  sand. 
Tbe  Itomun  had  not  the  inoderu  resources  for  dredging  at  his  command, 
aud  so  it  was  necessary  that  his  harbours  should  be  constructed  in  nob 
!k  manner  as  nut  to  need  them.  The  success  of  tbe  Koman  plan  may  be 
estimated  by  tbe  fact  that  harbours  which  have  been  in  oae  for  nearly 
tu'u  thousand  years  have  only  lately  been  found  to  need  modifioation. 

Harbour  of  PuleolL^Tho  largest  and  best-known  Boman  breakwater 
ii  that  at  Putcoli,  commonly  called  tbo  Bridge  of  Caligula.  This  great 
work  consisted  of  fifteen  tall  piers  of  concrete,  some  of  62  feet  square, 
others  smaller,  rising  from  49  feet  of  water  to  some  10  foot  above  the 
surface.  The  tops  of  the  piors  were  connected  by  arches,  and  the  whole 
work  was  often  referred  to  as  the  "  opus  pilarnm,"  or  "  moles  pnteolatue." 
Unfortunately,  but  little  of  the  old  work  is  now  to  be  seeD,  for  the 
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for  most  of  them  were  provided  with  projecting  stones  perforated  for 
making  fast  the  hawsers.  Owing  to  the  general  snbsidenoe  of  the  knd, 
these  mooring-rings,  which  must  originally  have  been  at  a  convement 
height  above  the  surface  of  the  water,  are  now  from  4  to  6  feet  below 
it.  Twelve  of  these  rings  have  been  noted  by  Faado.  The  pier  furthest 
from  the  shore  shows  Lithodomus  borings  and  the  oaloareons  tubes  of  |t  c 
Serpulw,  to  a  height  of  12  feet  above  the  present  level  of  the  sea. 

Drawings  made  of  the  ruined  bridge  before  it  was  conoealed  from 
view,*  show  that  the  springing  of  the  arches  was  under  water  (Fig.  13). 
The  Abbe  Breislak  has  pointed  out  that  the  piers,  when  bnilt,  musthav^ 
reached  the  surface  before  the  springing,  and  we  may  therefore  argoe 
that  they  must  be  at  a  lower  level  than  formerly.     A  very  satisfactor; 
confirmation  of  this  view  is  to  be  obtained  from  those  ancient  drawing^'* 
which  represent  the  opus  piUtrum  in  Roman  times  (Fig.  14).     T^i® 
springing  is  shown  as  far  from  the  water  as  the  arch  is  wida     If  we  ia^^ 
35  feet  as  the  average  width  of  an  arch,  we  cannot,  after  making  d-^^ 
allowance  for  artistic  exaggeration,  regard   17  feet  as  an  exoessi-^ 
measure  of  the  subsidence  which  has  occurred  since  the  Roman  peric^^ 

Pausaniai  Island. — Within  the  harbour  is  depicted  a  little  iala^^ 
covered  with  buildings  (Fig.  14).    This  island  does  not  exist  nowada^'^* 
but  it  is  probably  that  mentioned  by  Pausanias.     **Off  DiosearchS^ 
which  belongs  to  the  Etruscans,  there  is  boiling  water  in  the  sea,  and 
island  has  been  constructed  artificially,  that  the  water  may  be  utili 
for  warm  baths."  f     There  is  a  shoal,  1 3  feet  below  water,  inside  tl^ 
fourth  to  the  eighth  piers  of  the  bridge,  and  the  island  is  represente 
as  lying  off  the  last  pier,  but  only  eight  piers  of  the  bridge  are 
Were  the  other  seven  of  later  construction  ? 

The  Second  Harbour  of  Puteoli, — There  is  believed  to  have  been 
second  or  subsidiary  harbour  at  Puteoli,  beneath  the  acropolis.     StOkhc^^^^^ 
distinctly  refers  to  the  existence  of  more  than  one  in  his  time.     ^*  Thi 
city,"  he  writes,}  ''has  become  a  place  of  extensive  commerce,  haviog 
artificially  coustructod  harbours,  which  were  much  facilitated  by  the 
facile   nature  of  the  saud,   which  contains  much  gypsum,  and  will 
cement  and  consolidate  thoroughly.     For,  mixing  the  sand  with  chalk- 
stones,  they  construct  moles  in  the  sea,  thus  forming  bays  along  the 
open  coast,  in  which  the  largest  transport  ships  may  safely  ride."     And 
Fazio  has  dcBcribed  many  submerged  fragments  of  building  as  j)art8  of 
tlio  harbour  defences. 

At  a  distance  of  H5  to  115  yards  from  the  shore  are  many  piers 
arranged  in  two  rows  parallel  to  one  another  and  to  the  shore.  A 
third  row  of  rectangular  piers  starts  at  right  angles  from  the  shore  as 

*  J.  D.  Harding's  beautiful  water-colour  of  Pozzuoli  and  of  the  nhore-eud  of  the 
"Bridge"  Las  been  reproduced  by  the  editor  of  Eugluh  M'aVr^Coluur in  the  *Studio 
Library,  under  tlie  erroneous  title  of  "  An  Italian  Lake  Scene." 

t  Pausanias,  viii.  7,  8.    Frazer's  translation.  J  *  Geogr.,*  245. 
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if  to  meet  the  western  extremity  ot  the  Aoi 
Ml  4  to  T  feel  below  the  enrfaoe. 

Going  eastward,  we  meet  with  an  a<ioi]mulation  of  eubmerged  ruina 
which  are  not  easy  to  make  out,  but  then  follows  another  basin  which 
is  bounded  by  the  shore  on  the  north,  the  ruins  on  the  west,  a  single 
row  of  piers  on  the  south.  The  opoaings  between  the  ^liers  are  about 
:'  feet  wide,  and  there  seems  to  have  been  a  obannel  for  ships  between 
ttie  eastern  end  of  the  row  of  piers  and  a  kind  of  qnay  on  the  eaet, 
irliioh  is  said  to  be  perforated  with  openings,  4  to  5  feet  in  width. 
'  Barboar  of  N!»ida.—Oa  the  north  side  of  the  little  island  of  Kisida, 

tb.^  safuty  of  the  anchorage  was  scoured  by  the  construotion  of  two 
«^i-ieB  of  piers.  The  western  series  consisted  of  eight  anil  the  enstem  of 
Bf»'^?en  piers.  They  have  almost  all  fallen  or  have  become  concealed  by  the 
ii».<:>dern  breakwaters  which  have  been  heaped  arounil  and  over  them,  but 
ox~a  «  or  two  may  still  be  maile  out.  It  is  fortunate  that  careful  drawings 
wore  mudp  when  the  first  modern  improvements  were  Iwing  projected  in 
1^  14.  It  was  then  recorded  that  not  only  were  some  of  the  piers  pro- 
^i«aed  with  stone  rings  for  mooring  vessels  like  those  upon  the  Bridge  ot 
(^^ligula,  but  that  even  bollard  heads  were  still  !h  »llu  upon  them,  suh- 
la^Tged  beneath  some  0  to  7  feet  of  v/ater.  Two  of  the  piers  of  the 
'*"^stem  series  bear  two  fastenings  for  ropes,  eaoh  at  the  same  level, 
^■■.e  is  a  hole  cut  in  a  projei'ting  horizontal  stone ;  the  other  is  a  bollard 
li^koil  standing  in  a  semicircular  niche  in  the  pier  (Fig, 
T*i>er  part  "f  the  atone  is  1 1  feet  below 
''^■^v-water  mark,  whereas  originally  it 
''''s^s  probably  quite  4  feet  above.''  So, 
if  -vre  add  together  11  +  4  +  2  (the  thick- 
ness of  the  stone),  we  shall  gel  17  feet 
**»  the  total  amount  the  land  is  below  the 
l»«:*nian  level  here. 

Between  Nisida  and  the  sandy  lieach  , 
"^  Bagnoli,  the  comiitions  are  nearly 
^^opted  for  the  formation  of  a  sunil- 
'^*-linua,  with  the  result  that  the  island  would  become  a  peninsula,  like 
**^**  Isle  of  Portland.  The  deposilion  of  sand,  however,  is  prevented 
hy  the  prevalent  westerly  current  which  sweeps  through  the  channel, 
T'li.B  tendency  is  demonstrated  both  by  the  silting  up  of  the  harbour 
■**»oe  the  completion  of  the  new  continuous  moles,  and  by  the  sand-shoal 
io  the  middle,  which  may  have  been  a  sand-dune  connected  with  the 
"Oaiiiland  in  Roman  times. 

*  nroeius  8titte)i  that  Ihc  ahipsof  AntoQf'a  fleet  at  Actium  (31  d.c.)  were  10  Teet  in 
l>c:ighl  nbove  tba  water-line.  Bollai^l- heads  nre  ehown  upon  the  bowa  of  tbe  sbips  in 
*l'oa|idaiirre«Mi(No.  SQiFl,  KapleaMuBeum}  (ef  l''i^.  J2},  and  so  4  Feet  \a  Dot  anexi'ca- 
>ive  ettiuMte  Tor  ths  heigbt  nbovu  naler  of  a  bollard  or  mooring-ring  on  shore.  Badj 
'lolkri*,  vblcb  wore  pfobalily  litiown  as  limiiUw,  linvo  eseftpod  the'notice  or  mint 
^niten  on  aucietit  ibips. 
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Harbour  of  Misenum. — The  harbour  of  Miaonnm  was  proTided  with 
two  series  of  piers,  designed  by  the  engineers  of  Agrippa  to  proieot  the 
anchorage  from  the  sdrocco  levante.  The  piers  were  disposed  alterniteljf 
so  that  waves  passing  between  two  piers  of  the  outer  series  must  bntk 
against  piers  of  the  inner  series.  There  were  eight  piers  in  each  row, 
with  8  to  Si  fathoms  of  water  between  them.  The  tops  of  all  tliete 
piers  are  now  under  water,  three  coming  within  IJ^,  |»  and  f  h&mt 
from  the  surface  respectively,  but  the  indefatigable  Fazio  discovered  a 
horizontal  mooring  stone  fixed  in  one  of  the  two  piers  furthest  from  the 
shore.  The  top  of  this  stone  was  3  feet  below  the  surface,  and  therefore 
has  been  taken  to  indicate  a  subsidence  of  land-level  of  9  feet  at  leist. 
There  are  4  fathoms  just  off  the  end  pier.  Our  further  inveetigatioos 
were  abruptly  terminated  by  a  coastguard  officer,  whose  warning  was 
a  reminder  that  Misenum  has  once  more,  after  a  lapse  of  nearly  two 
thousand  years,  become  a  military  harbour. 

Two  Koman  tunnels  pierce  the  Pta.  di  Pennata,  and  doubtless  gave 
access  to  an  ancient  foreshore  inside  the  promontory.     Their  floors 
wliich  we  believe  to  have  once  been  dry,  are  now  2.1  fathoms  under  watei. 
like  the  floor  of  the  passage  through  the  Capo  Miseno,  and  the  floor  ^^ 
the  Greek  cave. 

TJic  Julian  Harhour. — The  alterations  in  the  level  of  the  land  a-^^ 
the  eruption  of  the  Monte  Nuovo  have  so  changed  the  distribution      ® 
land  and  water  in  the  vicinity,  that  it  is  by  no  means  easy  to  reoO^' 
struct  the  exact  physical  conditions  as  they  existed  before  the  works      * 
the  Julian  harbour  were  executed.     We  imagine  Avernus  a  deep  1*^^ 


as  at  present,  for  even  allowing  the  land  to  be  20  feet  lower  than 
Koman  times,  the  lake  would  still  have  been  80  feet  deep.     On  tt^ 
other  hand,  the  Lucrine  lake,  although   much    larger,  was    probab^ 
always  shallow.     The  raised  shingle  beach  separating  the  ¥rater8  froi^^ 
the  sea  probably  stood  further  out,  and  while  maintaining  its  presen 
lieight  above  the  water,  must  have  been  at  a  lower  level  relatively  tc^ 
the  land. 

Tlie  problems  which  faced  the  engineers  of  Agrippa  were,  firstly,  to   * 
dig  a  ship  oanal  from  the  sea  to  the  safe  and  dee]>  anchorage  in  Avernus ; 
and,  secondly,  to  ensure  that  the  entrance  to  the  channel  should  be 
practicable  in  all  weathers,  and  should  not  be  liable  to  become  silted  up. 

Of  tlieir  work  not  many  traces  are  visible,  partly  because,  having 
V>een  carried  down  with  the  land  in  sinking,  it  has  become  submerged 
in  water  or  sand,  partly  becauso  it  was  destroyed  or  buried  by  the 
eruption  of  the  Monte  Nuovo,  when  the  greater  part  of  the  Lucrine 
became  filled  up.  So  far  as  can  bo  made  out,  the  actual  entrance 
to  the  ship  canal  in  the  beach  of  the  Lucrine  lake  was  narrow,  and 
difficult  of  access  in  rough  weather.  It  was  therefore  protected  by  a 
breakwater  of  eight  piers  arranged  along  a  line  parallel  to  the  shore, 
BO  as  to  leave  a  navigable  channel  which  ships  might  enter  from  either 
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end.*  The  western  entranoe  was  sliU  furllier  prutected  by  a,  row  uf 
piers  stretcbing  out  from  the  shore  at  right  angles,  and  ending  in  a 
▼Bry  large  and  strong  pier,  the  "  Lintema  del  porlo  Giulio."  Agrippa 
probably  alec  raised  and  strengthened  the  bank  between  the  Lnurine 
and  Ihe  sea.  The  remains  of  the  outer  row  of  piers  Torm  the  Fnmose 
Recf.t  They  are  arranged  in  a  line  eouth-west  to  northeast,  so  that  the 
spaces  between  the  piers  are  oblique  to  the  southerly  winds  which  blow 
boroehere.  The  harbour  therefore  consisted  of  three  basins — Avernus, 
Lnorine,  iind  the  outer  bnstn  within  the  eight  piern.  The  work  is 
believed  tu  have  been  done  in  37  d.<'.,  {  and  it  natorally  received  the 
highest  praise  from  the  court  poet«.§ 

Uowover,  a  few  years  afterwnrds  the  oanal  seems  <o  have  silted  up ; 
only  vessels  of  aballow  draught  could  enter,  and  it  became  unfit  for  an 
anohorage.il  And  so  Averuns,  like  Bruudusinm,  had  to  be  abandoned 
by  Augustus  as  a  etatiou  for  the  Boman  fleet,  Misenum  was  subsli- 
tnted  for  Avernna,  and  Itavenna  for  Brundusiniii.lf 

Tlie  Iliirhimr  of  t'amge. — It  ia  diffioult  to  make  out  any  traces  of  a 
harbonr,  but  it  Is  jvoBEible  that  ancient  works  may  lie  liuried  beneath 
the  flands.  To  judge,  however,  from  the  description  of  Ciiiixe  by  Diony- 
aius,"  it  would  appear  that  the  ancient  harbour  was  on  the  other  side  of 
the  pionionlory.  and  ihat  the  ships  which  took  jrart  in  ihe  naval  batlle 
with  the  Sjraousans  had  their  moorings  in  the  harbour  of  Miiiennm. 

Lazzaretto  di  Nisida.— The  Bourbon  Lanzaretto  di  Nisida  stands 
on  a  Itoman  site  of  a  remarkable  nature.  The  little  islet  rock  (I.  di 
I'hioppino,  Pioppino,  or  il  Purgatoro),  which  now  forms  a  strocg  and 
natural  termination  to  the  eastern  mole  of  the  harbour,  is  traversed 
from  end  to  end  by  a  slightly  curved  passHge  of  Koraan  workmanship, 
which  was  lit  by  apertures  in  the  rock,  but  these  are  now  submerged. 
Eight  of  these  windows  pierce  the  eastern  and  one  the  western  side, 
Id  the  paseage  the  water  is  II  feet  deep,  although,  owing  to  the 
aooumnlation  of  ilelria  near  the  endp,  the  floor  may  bo  even  deeper. 
At  each  end  is  an  opening  covered  by  an  arch  under  wh'ch  the  sea 
ebbs  and  flows,  and  which  can  be  entered  by  boat.  The  arch  over  the 
north  end  of  the  pasfage  is  rounded,  5  metres  wide,  and  coDstmctod 
of  flat  tiles.  The  south  arch  is  pointed  and  is  constructed  of  alter- 
nating layers  of    tiles    and  tufa,    the   rock  above    being    faced    with 

•  "M»re  Tjrrhenum  a  Looripo  molibus  Kclnaum"  (Pliny,"  Nat.  Hist.,'  iiivi.  125, 
eilil.  MajholT). 

■a/amntii  ni/amoii.  X  CMiiodoruB, '  I'ron.,'  ii. 

r  hnrbiiaiB,  iif  tlio  barriers  apt  upiin  tlia  Lucriiie,  and  the 
nliere  Ibe  JdIIuti  wiitq  eoliiies  a'lir  in  tbe  Udowu./.  and 
.]  tlio  cliannels  of  AveruuBf"      Virgil,  Goorg.,   II.  v. 
181-lW  :  also  of.  Horace,  •  Ait.  Poet,"  C9 :  D.  Crmiub.  xlviii.  i'.K 

H  ^tttrwKow  itxtur^flmfiKappoliivapfiliTairiainiv  fixt"iffTO)."  Rtrabo,  ■  r!eoBr,,'24.i. 
^  BrtndiBi  barbour  was  not  reodered  aeniceable  again  niitU  ilreJgcd  by  1'ignnnti 
•*  'Olympiad.,'  Uiv. 


t  PerliBpi  derived  from  m 
i  "Or  Bhhtl  Hell  of  ii 
Ihmidtir  "f  the  iudij^-DtiDt 
Ihe  Tyrrhene  aurgo  [svu 
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opus  laleritium.  We  have  no  means  of  knowing  the  purpose  of 
this  gallery  in  the  rook,  or  the  manner  of  fabrio  of  whioh  it  once 
formed  a  part,  bnt  it  is  evidence  that  the  building  stood  at  least 
1 1  feet  higher  out  of  the  water  than  it  does  at  present,  and  as  the  sea 
between  this  and  the  mainland  is  only  10  feet  deep,  there  was  in  all 
probability  a  way  across  in  Boman  times.  There  is  also  evidence 
that  the  tunnel  at  a  subsequent  period  had  been  completely  submerged, 
because  barnacle-shells  have  been  found  adherent  to  the  stones  on  the 
roof.  This  submergence  was  no  doubt  coeval  with  that  which  resulted 
in  the  formation  of  the  groove  of  erosion  on  the  cliffs  at  Trentaremi,  and 
at  the  eastern  end  of  the  island  of  Nisi  da  itself.  The  same  low  land- 
mark has  been  noted  by  Babbage  on  a  cliff  by  the  side  of  the  road  from 
Naples  to  Pozzuoli,  where,  frqm  perforations  in  the  rock,  he  extracted 
fragments  of  the  shells  of  Lithophagus,  Serpula,  Area,  and  Balanns. 

Submerged  Ruins  near  Pozzuoli. — The  aueient  harbour  works  have 
already  been  described.  To  the  west  the  shore  was  lined  for  a  oon- 
siderable  distance  by  an  almost  uninterrupted  succession  of  pnblio 
buildings,  and  a  most  convincing  demonstration  of  the  rise  and  fall  of 
land  is  afforded  by  some  of  the  ruins.  The  well-known  "Temple  of 
Serapis"  or  Maoellum  is  described  in  every  geological  text-book,  and 
therefore  needs  no  further  notice  here  than  the  oft-repeated  statement 
that  its  loweat  floor  is  now  5  feet  below  the  surface  of  the  sea,  whereas 
its  three  columns  "sono  un  tesoro  in  geologia,  son  medaglie  ooniate 
dalla  natura,  le  quali  non  possono  essere  falsificate"  (Pilla).  They 
prove  a  submergence  of  about  1 9  feet  below  the  present  sea-level. 

Beyond  the  old  Maoellum  lay  the  Bipa,  a  quay  with  colonnades 
along  which  the  Puteolans  delighted  to  promeuade ;  and  further  still, 
below  the  Starza,  was  a  Portions  or  colonnade,  of  which  there  has 
lasted  a  long  row  of  columns  standing  in  the  sea,  which  is  generally 
shown  as  the  "Tempio  delle  Ninfe,"  and  which  may  have  detained 
••  C.  Avianium,  fortasse  in  portion  Neptuni  ambulantem,"  •  when  he 
was  expected  at  the  villa  of  Q.  Hoiiensius  at  Bauli.  The  ruins  may 
be  considered  to  indicate  the  ancient  shore-line. 

It  is  a  matter  of  interest  that  certain  repairs  to  the  Bipa  had  to  be 
undertaken  in  Boman  times,  perhaps  on  account  of  subsidence  of  the 
land.  The  manner  of  the  restoration  is  recorded  in  two  inscriptions 
in  the  Naples  Museum.f 

Ruins  of  Bauli. — The  beaches  of  the  Lucrine  lake  and  of  Bala  are 
separated  by  a  headland,  the  Pta.  dell'  Epitaffio,  which,  jutting  out  into 
the  sea,  forms  the  northern  limit  of  the  Bay  of  Baia.  The  modem 
road  from  Pozzuoli  to  Baia  rises  some  yards  from  the  sea  to  pass  through 
a  cutting  near  the  extremity  of  this  headland,  and  many  ruins  may  be 
seen  on  the  hillsides.     Scotti  and  Mortorelli  support  their  contention 


♦  Cic,  *  Acad.',  ii.  25.  80.  f  Imct.  Neap.  2510  and  2500. 


^1  EABTH.M0VEM2NT3    IN    THE    BAY    OK    NAPLES,  '111 

that  the  ancient  Bauli  is  to  be  identified  with  this  site  rather  than 
with  Baooli  on  the  other  side  of  Baia  by  much  interesting  and  oon- 
vincing  erudition,  and  we  are  fully  in  agreement  with  their  view  that 
BaTtti  must  have  been  here  near  the  Via  Horculanea,  and  between  the 
"  porttie  Baianim  "  and  "  Lftcus  Liiorinua."  * 

The  shore  is  lined  with  the  ruins  of  ancient  houses,  of  which  the 
greater  part  have  been  washed  away. 

The  most  imposing  house  of  all  is  a  three-storey  building  of  which 

the  lower  storey  is   submerged.      The  scale  of  the   building  may  be 

jnclgei  by  the  fact  tliat  tbe  ohamberB  are  3J  yards  across,  anil  that 

the  vaulting  of  the  ground-floor  rooms  is  li  feet  above  the  water-level, 

tho    floor   being  about  r.  feet   lieh>w.      At   the  water-level  is  a  course 

of  red  tiles  perforated  with  round  holes.     It  is  interesting  to  note  that 

tho      walls   have   been   eroded   at  the   springing  'if  the  arches  mf  the 

nf>-pt2T  storey.    We  have,  therefore,  fiirther  confirmatory  evidence  of  tho 

groa-tesf  submergence  having  oecuri-ed  since  Homan  times,  and  tlie  well- 

proservcd  walls  below  the  erosion-liue  show  that  the  ear tb -movements 

''^'Ofit  have  been  relatively  rapid. 

I  n  the  face  of  the  cliff  above  the  beach  may  he  neen  many  ohambera 
of  E>.nother  building,  of  which  the  front  wall  has  been  demolished  by  the 
waves. 

A^'ere  the  Innd-levcl  ..f  tbe  site  of  Bauli  to  be  raiaeil,  tho  beaohes 
****  ctither  side  would  extend  further  along  umler  the  cliffs,  and  all  the 
'^'^il^linge  on  the  shore  would  be  provided  with  an  easy  means  of  access. 
'***  it  is  not  at  all  improbable  that  in  early  times  the  road  from  Baiiu  lo 
"Otooli  may  have  passed  round  tho  Pta.  doll'  Epitaffio,  and  then  along 
tne  ^ia  Herculanea  close  to  the  edge  of  tbe  water.  And  by  this  high- 
^^*y  the  first  Reasido  houses  at  Bauli  may  have  sprung  up. 

StagDum  Baiarum.^The  identification  of  tbe  Sta<;num  Baiarnm  has 
^I'ways  been  a  difficulty  with  archaeologists,  and  it  has  generally  been 
"^oiiBi.lered  synonymous  with  the  Liicrine  lake.  The  pool  of  Baiaa  is 
"^Scribed  in  the  life  of  Alexander  iSeverus  as  if  it  were  a  lagoon  which 
*■*»  not  at  first  in  communication  with  tbe  sea,  but  was  opened  to  it, 
**»d  it  is  tbe  "  si'agsv  "  depicted  upon  the  Borgiano  and  Piombino  glass 
^SAes.  "  In  matrem  Mammieam  unice  pius,  ,  .  .  ita  ut  faceret  in  Baiano 
P*lfttinm  cum  stagno,  quod  Mammj>*»  nomine  hodieque  censetnr.  Fecit 
^t  alia  io  Baiano,  opera  magnifioa  in  honorem  affinium  suorum,  et  stsgna 
*tupanda  admis^o  mari."  t 

In  the  Bay  of  Baia  we  have  a  curve  in  the  coast  suitable  for  beaoh 
lormation,  but  the  water  deepens  rather  more  rapidly  than  off  the 
Lnorine  or  Fuaaro  shore ;  were  it  shallower,  we  might  expect  to  find 
't  crossed  by  a  sand-bar  thrown  up  by  the  sea.  If,  in  accordauoe  with 
"^nr  theory,  we  imagine  tbe  land  to  be  raised  Iti  feet,  the  sea  would 


'  Nat.  Hist.,'  edit.  Jubb,  tli,  61.  t  Lsmpridiai,  ■  Vlt.  Al«x.  Severi,'  26. 
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retreat  from  the  Bay  of  Baia,  leaving  behind  an  isolsiod  pool  of  water, 
1  to  2  yards  deep,  a  lagoon  like  the  Lnorine  lake  or  the  ftlare  Morto, 
■eparated  from  the  sea  by  a  eandbank  (!Map,  p.  236,  and  Fig.  16). 

The  proiimity  of  a  low  foreshore  and  of  suuh  a  pool  of  stagnant 
water  might  have  contril.-uted  to  the  notorious  unbeaUhineeB  of  Bain 
in  certain  sessone,*  and  we  believe  that  we  have  here  diaoovered  the  true 
Bite  of  the  "stagnnra  Baiarum."  t 

Nero's  great  ship  oanal  wonid,  if  completed,  have  passed  through 
it,  and  upon  the  shoals  outside  we  should  «spect  to  Gnd  the  foandntioDH 
<if  flome  of  the  buildings  in  (he  sea  of  anoient  llaiio. 

The  Submerged  Street  between  Baia  and  Misesum.— Some  of  tbo 
i]iii]i8  (I'ulifon's  map,  100(1)  uf  tbis  pari  of  the  cciat  drawn  before  the 


beginning  of  the  nineteenth  ceutnry  indicate  a  street  whioh  stretched 
acroBB  the  sea-bottom  in  a  southerly  direction  from  Baia  towRids 
Bacoli,  and  which  may  have  been  the  Via  Miseni  by  the  aide  of  whioh 
Agrippiua  waH  interred. J. 

The  remains  of  this  Htrest  are  by  no  means  as  numerons  or  as  oloee 
together  as  they  appear  to  have  been  when  these  maps  were  prepared. 
In  the  little  bay  between  the  Pta.  di  I'annito  and  the  northern  rim 
of  the  Bacoli  crater  tho  red-brick  walls  of  a  houEe  rise  from  water 
about  'i  feet  deep.  The  bottom  is  sandy.  To  tho  sonth  of  this  are 
other  walls,  and  more  may  l>e  seen  under  the  oliff  fide  of  the  Oenfo 

•  'OmtiilorBaiiB  iiiiBtri»,  ii  qnidem,nt  a<Tibis,BaliibreB  repeale  f«ot(B  »aat.'  Cimk 
to  Dolabella,  fnm.  Ix,  12.  1.     Writlon  45  O.C. 

t  \ot  tho  InciiB  BuiimuH,  wbicli  was  prolinbly  Hie  Lurriiip,     Taoititi.  Ana.  x»i.  4. 
t  TaoitHB.  Ann,  siv  9. 
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rftmerelle  headland,  where  there  is  an  ancient  etriicturo  5  feet  bigh 
standing  in  l^  to  10  feet  of  water. 

Lapi  Fusaro  or  Lacus  Acherusia. — The  western  shore  of  the  Phlegrtean 
Fields  18  chiefly  characterized  by  its  shallow  lagoons.  Between  the  pro- 
montories of  Cape  Misennra  and  the  5Ionte  di  Procida  is  the  Mare  llorto, 
divided  from  the  sea  by  the  l^riniscola  beach ;  the  Logo  Fusaro  fills  the 
bay  in  the  hills  between  Monte  di  Frocida  and  the  hill  of  Cuntee  ;  north 
of  Cumce  is  the  Lago  di  Licola,  and  still  further  north  is  the  La^o  di 
Patria.  Ail  these  lakes  are  separated  from  the  sea  by  sandy  beaches  of 
relatively  narrow  width,  and  their  waters  stand,  in  consequence,  at 
sea-level.  .Vny  alteration,  therefore,  in  land-level  would  bo  followed 
immediately  by  an  alteration  in  the  level  of  the  wnter  in  these  lagoons, 
and  a  rise  of  the  land  of  but  a  few  feet  would  have  the  ofPoL-t  of  drying 
np  the  greater  porlion  of  them.  On  the  other  hand,  it  must  also  be 
borne  in  mind  that  snbsidence  of  land  tends  to  cause  l>eaches  to  be 
moved  fnrther  inland  by  the  waves,  whereas  a  rise  in  land-level  wouhl 
tend  to  preserve  beaches  from  further  alteration  by  wave-action. 

The  waters  of  the  T.ake  nf  Fusaro  oommnnicatc  with  those  nf  the  sea 
by  a  canal  wiiieh  enters  a  Roman  tunnel  •  under  the  tufa  hill  of  Torre 
Gaveta.  The  tunne!  is  1!16  yards  long.  U  to  18  feet  wide,  and  of  the 
Bsme  height  as  the  Poailipo  tunnel,  The  depth  of  water  in  it  is  abont 
4  feet,  and  a  masonry  lining  of  opus  retteiAlnlum  and  lalerilium  oovoreil 
the  interior.  This  tunnel  is  commonly  lielieved  to  have  been  made  for 
the  purpose  of  an  emissary  to  the  lake  ;  indeed,  Fazio  has  argued  from 
it  that  the  sea-level  in  Roman  times  must  have  been  the  same  as  at 
present. 

On  the  hill  above  the  tunnel  are  the  mins  of  the  villu  of  Servilius 
Vatis-t  and  in  the  sea  below  are  many  submerged  ruins,  the  most  im- 
portant of  which  are  described  by  Nicrolini  as  the  Tlagno  dell'  Arco, 
a  chamber  hollowed  out  of  a  detached  rock,  with  iive  niches  on  either 
side  ;  an  ancient  cistern  ;  a  "  hath  "  with  throe  large  niobes,  also  cut  in 
the  rock;  and  a  flight  of  steps,  A  re -ex  ami  nation  of  this  site  has  con- 
vinced ns  that  here  too  there  is  evidence  of  considerable  subsidence. 
In  fact,  we  believe  that  the  niches  and  flonra  of  the  so-called  "  baths  " 
were  originally  alwve  water,  and  that  two  of  the  rock-hewn  cavities 
were  the  caves  whicJi  Seneca  considered  worthy  of  mention. 

The  floor  of  the  tunnel  thi-ough  the  rock  must  also  have  been  dry, 
nnd  therefore  it  appeara  tliat  the  hill  was  pieroed  to  pennit  of  accew 
from  the  land  to  the  buildings  which  atood  clustered  at  the  foot  of  the 
hill  on  the  sea.  If  there  had  been  need  of  any  artificial  commnnioation 
between  the  Acherusian  lake  and  the  sea,  it  ia  more  likely  to  have 

■  Somettmei  called  s  caTe  of  Cerberua. 

t  There  ia  do  other  nite  athieb  answers  eo  well  to  Seneca's  itoBcriplion :  "Speliinc;« 
*niil  dn«B  magDJ  operi^.  ciiiyis  Ikh  atrio  piires,  mHOU  fsotiB.  inionim  sllorn  solem  non 
I^IjtiBit,  altera  luqne  in  occidentem  tenet."'     Seocai.  Epiat.  Ir, 
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UnfoTiiinately,  the  eyidenoe  that  is  forthoomiDg  to  aid  us  in  eluci- 
^li^img  the  two  latter  points,  the  period  and  the  duration  of  these 
oi^^anges,  is  not  yeiy  exact;  but  what  there  is  of  it  has  been  summed 
by  Prof.  Suess. 

There  is  an  undercliff  near  Pozzuoli,  called  *'  La  Starza,"  which  was 
der  water  from  the  thirteenth  to  the  beginning   of  the   sixteenth 
ntury ;  this  is  now  high  and  dry.     The  date  of  the  rising  is  supplied 
J  documentary  eyidence,  for  Ferdinand  the  Catholic  in  1503  made 
gift  to  the  University  of  Pozzuoli  of  land  "  where  the  sea  was  drying 
p."    It  follows  that  the  land  must  have  begun  to  rise  at  an  earlier 
te.     In  1538 — that  is,  thirty-five  years  after — occurred  the  "  horrible 
d  astonishing  eruption  "  of  Monte  Nuovo,  and  a  great  piece  of  the 
ea-bottom  is  stated  to  have  been  left  dry.    According  to  Prof.  Suess,* 
^  was  at  this  time  that  the  rise  of  the  Temple  of  Serapis,  and  therefore 
f  the  land  around  the  New  Mountain,  took  place ;  that  is,  that  there 
a  rise  of  some  18  to  19  feet  in  a  few  hours.     While  fully  allowing 
a  mall  local  rise  of  land  of  a  seismic  nature  during  the  eruptioD,  the 
^^vidence  does  not  justify  us  in  assuming  the  great  cataclysm  the  accept- 
^O.ce  of  Prof.  Saess*  theory  involves.   We  have  shown  that  the  facts  point 
the  movement  of  the  Temple  of  Serapis  having  been  accompanied 
the  movement  of  Posilipo,  of  the  Sorrentine  peninsula,  of  Capri, 
of  Gaeta,  and  therefore  probably  of  a  far  larger  area  than  the  Bay 
Naples.     And  with   documentary  evidence   to   the  contrary,  it  is 
rely  not  right  to  assume  that  so  large  a  portion  of  the  Earth's  surface 
ould  have  suddenly  become  possessed  of  sufficient  mobility  to  have 
rung  up  18  feet  in  a  few  hours.     And,  even   had  the  area  been 
ore  limited,  and  restricted  to  the  Bay  of  Naples,  it  is  still  unlikely 
at  a  movement  so  sudden  would  have  remained  unchronicled  in  the 
^me  of  the  gifted  viceroy  Pietro  di  Toledo,  all  the  more  that  he  was 
st  then  engaged  in  the  erection  of  a  new  lighthouse  upon  a  mole  in 
he  port  of  Naples. 

That  earth-movements  of  almost  seismic  rapidity  have  often  occurred 

8  certain;  for  instance,  on  December  8,   1861,  l^almieri  recorded  an 

illatory  movement  of  the  shore  accompanying  an  eruption  of  Yesu- 

us.     Kocks  covered  with  seaweed  and  shells  were  raised  1*12  metre 

above  the  sea-level  at  Torre  del  Greco,  and  during  the  next  three  months 

sank  0*241  metre.     But  this  movement  was  very  local,  being  almost 

entirely  restricted  to  the  base  of  the  mountain. 

It  appears,  then,  that  the  last  great  upheaval  of  the  Italian  coast, 
whatever  the  cause,  was  on  too  vast  a  scale  to  have  occurred  during  the 
short-lived  convulsion  of  Monte  Nuovo.  We  believe  that  the  land  had 
been  rising  steadily,  though  the  movement  was  unfelt,  during  the 
half-oentury  preceding    the    formation  of    Monte   Nuovo;    that  this 


♦  '  Antlitz  der  Erde,'  vol.  ii.  p.  490. 
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oar  til -movement  wba  attended  by  conditioas  fnvourable  to  the  productiou 
of  Tolcanie  phenomena  1  that  an  eruption  and  a  sadden  looal  rise  took 
place  towards  the  termination  of  the  whole  movement; — in  fact,  that 
the  eruption  of  ^lonte  Nuovo  was  but  an  insignificant  episode  of  only 
looal  importance  in  the  closing  scene  of  a  particular  phase  of  an  oscilla- 
tion of  the  Italian  coast. 

Subsidence  of  Land  in  Recent  Time.  —As  evidence  for  the  nature  vi 
the  land' movements  which  have  been  inking  plaoe  in  the  most  recent 
times,  we  have  the  general  belief  among  boatmen  and  fishermen  that 
the  laud  ia  lower  than  it  used  to  be  in  tbeir  fathers'  day.  We  liave 
heard  it  stated  that  it  was  possible  tv  walk  dryshod  along  the  Posilipo 


shore  fnm  the  Villa  Grotta  Marina  to  Fatazzo  Donn'Ajiua  in  1»20; 
now  it  is  impussible.  Colonel  Macintosh  has  maile  a  Hiiiiilar  ubaervation 
with  regard  to  the  Fa;tzuoH  shore.  He  was  informed  that  in  1847  mirinks 
inhabited  the  Ospizio  dei  Capuccini  during  the  wanner  mouths  of  the 
year,  in  spite  of  the  fact  that  the  water  stood  bo  high  as  frequently  to 
enter  the  lower  storey  of  the  building,  covering  the  fli  N.>r.  The  refectory, 
kitohouB,  etc.,  had  therefore  to  be  entirely  abandoned,  and  the  monks 
resided  allogether  in  the  upper  storey,  and  had  dotie  to  for  Eome  timt-. 
The  side  of  the  convent  next  the  sea  (under  water  in  1847)  had  been 
a  vineyard,  and  an  old  monk  (about  sixty)  stated  that  he  had  for  many 
years  eaten  grapes  grown  on  a  spot  which  he  pointed  out,  and  which 
Macintosh  saw  covered  with  about  3  feet  of  water,  and  traversed  by 
boats.  Vestiges  of  the  walls  of  the  vineyard  were  to  be  seen  standing 
in  the  water. 
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All  tlittt  reuiuins  of  the  Lospioe  at  jireeeut  is  literally  in  the  wuter, 
uid  the  wooden  l)ridge  out  to  it  pasaca  ovgf  the  remains  of  a  pavemeut 
^hioh,  though  now  more  than  a  loot  under  water,  was  need  a  few  ^'ears 
*E0  by  peraoTiB  entering  the  convent. 

At  voriuaB  tiiuee  the  roadway  between  Pozzuoli  und  Naples  has  been 

undiiruiined  by  the  sea  for  a  oooeiderablo  length,  allbough  very  strongly 

built  and  faced  with  BoUd  masonry.     The  damage  wuk  attributei  solely 

to  ilurniy  weather;  but  a  sinliing  foundation  was  moat  likely  an  assiat- 

iog   oauBB.      The   new  road  has   been   oonstiiioted    further   inland  at 

/r/imenee  coat  by  eutting  into  the  fuoe  of  the  old  lava  rocks,  where  they 

advADoa  close  to  the  sea,  and  formicg  breakwaters  at  other  places  of 

enormous  blocks  of  that  stone. 

We  may  i>6rha]ia  be  permitted  to  repeat  here  the  hydro  me  trioal 
olie«»xvations  of  Niociflini,  nude  with  a  tide-gauge  Used  in  the  Temple 
of  Serapis,  which  was  then  in  more  open  communication  with  the  sea 
ttit&n  it  is  at  present.  From  October  ij,  1822,  to  July  1,  1838,  the 
laxid  sank  4*3  inches,  or  from  about  027  to  031  inch  ]ier  nunum;  and 
frorxi  July  1,  1838,  to  July  1.  1846,  it  sank  if(i  inches,  or  at  a  rate  of 
"■^^o-ut  08  inch  a  year.  Bcaocbi  notes  that  in  1852  the  water  was  not 
■■t^iading  as  high  as  in  184-*),  bo  that  the  land  appeared  to  be  rising  once 
nt^oT-e  (Roth'i.  The  obsfrvation  may,  however,  have  been  due  to  the 
pro-valence  of  a  particular  wind,  which,  a8  we  have  often  observed,  may 
P»"»^ciuce  a  diflbtence  of  water-level  of  a  few  incbee.  Guiscardi  has 
*»oted  ft  subsidence  of  the  Bridge  of  (.'aligula  of  0-34'J  mette  in  twenty- 
S-vo  years. 

On  account  of  fluctuations  of  sea-level  due  to  wind  and  tide,  it  is 
not  always  a  simple  matter  to  make  accurate  observations  of  land- 
'^^'ol,  and  records  depending  upon  a  single  observation  are  liable  to 
•considerable  error.  In  order  to  ascertain  the  mean  tide-level,  ubeerva- 
tioneof  the  height  of  the  sea  were  made  during  the  summer  of  H'OI, 
**'itb  a  tide-gauge  fixed  to  the  quay  of  Villa  Itosebery;  we  noticed  a 
"^riation  of  as  much  as  16  inches  in  a  few  hours  during  spring  tides. 
■*^i»oj8  observations  ought  to  he  repeated  in  a  few  years'  time,  in  order 
*■*'   ascertain  whether  the  subsidence  is  still  cntinuing. 

Jt  is  worth  noting  that  Neapolitan  cagineere  undertake  a  great 
^■^'*>i-k  like  the  euiU^ario  di  Cuma,  u,  sewer  'J^  miles  long,  and  wilh  u 
**tl  of  unly  Ot>5  in  1000,  across  a  region  which  has  been  so  subject  to 
^BM-bges  of  level.  Water  has  lung  ceased  to  flow  along  the  ancient 
^•>tkian  aqueducts  to  I'uteoli  and  Misenum  :  may  not  the  earlier  earlh- 
•Uovemeute  have  been  the  cause? 

QEHhKAL    ^'o^"CLUM10^8, 

That  the  upward  movemente  of  the  land  in  recent  geological  times 
Wve  been  much  in  excess  of  the  downward  movements,  is  shown  by 
"»o  oecurreuee  of  recent  marine  tlepobits  on  Mount  Kpomeu  in  inchia, 
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at  a  height  of  500  metres  above  sea-level.  When  these  deposits  were 
in  process  of  formation,  the  whole  of  the  Phlegraean  fields  would  have 
been  submerged.  The  land  did  not  rise  continuously,  but  remained 
stationary  at  the  levels  now  indicated  by  the  sea-worn  caves  high  up 
on  the  cliffs  of  Capri  and  of  the  mainland.  The  Lithodomus  borings 
observed  Id  the  Tiber  valley  at  heights  of  276  and  268  metres  (Suess) 
were  probably  formed  about  the  same  time.  During  this  period  of 
elevation,  the  sea-bottom  was  rent  by  the  volcanic  outbursts,  which 
threw  up  the  older  craters  of  the  Fhlegrasan  Fields,  and  the  sea  carried 
the  ashes  far  up  into  the  valleys  of  the  Apennines. 

Later  stages  in  the  elevation  are  indicated  l3y  the  deposits  of  sea- 
sand  older  than  the  Roman  period  upon  Monte  Olibano,  at  a  height  of 
32  feet**  The  upward  movement  continued  until  the  land  reached 
and  passed  its  present  level  by  some  20  feet  at  least.  So  far  as  uur 
evidence  goes  within  the  historical  period,  the  land  stood  at  its  greatest 
elevation  at  the  time  of  the  Greek  colonization.  That  a  slight  sub- 
sidence may  have  been  going  on  during  the  Eoman  dominion  is  indicated 
by  the  repeated  incursions  of  the  sea  across  the  ancient  Via  Heroulanea 
into  the  Lucrine  lake  and  by  the  need  of  repairs  to  the  Ripa,  but  that 
the  land  was  still  at  a  much  higher  level  than  it  is  now  is  certain. 
The  fall  of  the  land  followed  the  fall  of  the  empire. 

In  the  dark  ages  the  larger  part  of  Amalfi  was  carried  down  by  the 
subsidence  and  lost  under  a  waste  of  waters.  The  upper  groove  of 
erosion  was  being  etched  upon  cliffs  and  buildings  in  the  thirteenth, 
fourteenth,  and  fifteenth  centuries.  The  most  recent  elevation  of  the 
land  occurred  about  the  beginning  of  the  sixteenth  century,  but  was 
not  great  enough  to  lay  dry  the  Eoman  foreshore,  which  is  now  for  a 
second  time  slowly  sinking  beneath  the  waves. 

Several  facts,  hitherto  unexplained,  are  in  accordance  with  the  theory 
of  subsidence.  There  is  evidence  that  the  banks  of  the  Tiber  are  much 
lower  at  present  than  in  ancient  times,  whereas  the  water  in  the  river, 
depending  as  it  dues  upon  the  level  of  the  sea,  has  remained  at  its 
original  level,t  for  Pliny  (xxxvi.  104)  speaks  of  Agrippa  being  rowed 
into  the  Cloaca  maxima,  the  mouth  of  which  it  is  now  impossible  to 
enter. 

Further,  a  Eoman  maDsion  was  discovered  in  the  gardens  of  La 
Farnesina,  which  was  decorated  with  magnificent  paintings  and  stucco 
panels.  The  pavements  of  this  noble  mansion  were  only  8*20  metres 
above  the  level  of  the  sea,  and  about  3  metres  above  the  level  of  the 
Tiber.    During  the  four  months  employed  by  Prof.  Lanciani  in  removing 


*  Babbage  and  Sir  £dw.  Head  in  1828 ;  12  metres  (Suess). 

t  Measurements  made  at  the  marble  wharf  (Marmoratd)  and  alongside  the  ancient 
embankments  show  that  since  the  fall  of  the  empire,  the  modern  bed  of  the  river  bat» 
hardly  risen  3  feet  with  reference  to  its  banks  (Observations  of  I'adre  Seochi  in  1869 
and  of  the  engineers,  reported  by  Prof.  Lanciani). 
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Uie  frescooG  unil  pauels,  tlie  Tiber  enteied  tbe  hotiEO  five  times.  By  the 
tlieory  that  the  IiiTid  is  luwer  than  when  the  hunse  was  bnilt,  those 
fftctH  are  ezjilained. 

And  by  the  earou  theory  we  may  explain  the  appareat  rise  of  the 
subterraneun  water-level  ninler  Rome.  On  either  aide  of  the  Via  Poli 
the  pavement  of  nn  afloient  street  was  found  under  2  feet  of  water; 
Ibe  cellars  of  the  wine  dock  iu  t!ie  gardfina  of  La  Famoeina  wcro  flooded 
up  to  the  key  of  their  vanlls  in  1877.  and  many  other  instances  arc  well 
liaowii  to  the  explorers  of  subterranean  Home. 

On  the  other  hand,  the  advance  of  the  coast  westwards  at  the  moutlia 
of  the  Tiber,  at  u  rate  which  has  been  estimated  at  9-liO  metres  per 
annum  at  the  Ostia  mouth,  and  ^'10  metres  at  the  Fiumiciuo  month, 
»vt>iild  at  first  sight  seem  to  be  in  opposition  to  our  theory  nf  subsidence, 
wore  it  not  for  the  fact  that  the  river  brings  down  some  4,OUO,000  cubic 
moires  of  sand  and  mud  per  annum,  and  that  the  prevalent  winds  are 
'    from  the  south-west. 

To  return  to  the  Phlegnean  Fields,  our  theory  explains  why  the  Lago 
d',Agnano,  a  hirge  sheet  of  water  a  mile  in  circumference  in  the  seven- 
t^«aQth  century,  is  not  mentioned  by  any  Roman  writer,  for  with  the 
la.K]dat  a  higher  level,  the  diainage  level  of  the  country  would  be  relatively 
Icuwereil,  and  the  Lago  d'Agnano  wonld  noi  have  been  in  existence. 

And,  finally,  we  wish  to  attribate  to  the  same  cause  of  Hubeidence  the 
present  unhealthiQeSii  of  the  low-lying  plain  of  Paestum.  We  do  not 
Ixilieve  that  a  city  containing  some  of  the  most  magnificent  Greek 
templet!,  and  one  whioh  had  leached  the  state  of  culture  implied  by  the 
frtssooea  in  the  Naples  Museum,  would  have  flourished  in  tlie  middle  of 
H.  xaalarious  swamp,  the  uureery  of  mosquitoes,  and  now  abandoned  to 
BQipe  and  buffalo. 
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When  bathing  \a  colm  weather  iasiclo  the  modern  breakwater  near  the  Capo  d! 
'*o*ilipo,  W6  noticed,  on  tevernl  occasions,  the  odour  of  aulphuretteil  hydrogen  very 
'•■aUnctl;  at  a  particular  spot  uear  thu  middle  of  the  hsibour.  The  existence  at 
■"is  spot  of  a  mineral  Bpring  of  the  naiure  of  the  iicqiia  sol/una  of  Santa  Lucit  in 
'^  ^ples  has,  so  far  as  we  know,  not  beeo  placed  on  record,  although  in  a  cave  near 
■•.y  anlphurctted  irater  has  been  pumped  for  many  ytars.  Tbu  source  of  the  spring 
"'"oold  have  been  above  the  eca-lcvel  in  the  Roman  dayii,  and  would  have  l-een  near 
'**  ^  lino  of  Ihe  ancient  coaat  rend.  The  exact  position  will  bo  indicated  in  the  map 
"~*     «iu  arcbasological  paper. 
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Erratum.— T.  127,  footnote :  For  St.  Michele  and  St.  Croce  read  S.  Miohele  and  Sta. 
Croce. 


Before  the  reading  of  tbe  paper,  the  President  said:  Our  associate,  Mr. 
Giinther,  was  the  last  of  our  travelling  students  at  Oxford,  and  when  he  was 
appointed  be  selected,  as  the  region  that  he  would  examine,  the  country  round  tbe 
Biy  of  Naples.  Since  then  he  has  continued  his  researches,  and  I  think  you  will 
find  from  his  paper  that  he  has  done  some  very  excellent  work.  I  will  ask  Mr. 
Giinther  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 
Mr.  J.  J.  H.  Teall  :  I  think,  sir,  we  must  all  agree  that  we  have  listened  to  a 
very  important  paper  on  a  very  interesting  subject.  It  evidently  contains  a  large 
amount  of  carefully  observed  facts,  and  it  is  coupled  with  a  good  deal  of  classical 
reseaurch.  Indeed,  what  strikes  me  as  one  of  the  leading  features  of  the  paper  is 
the  way  in  which  the  author  has  brought  all  kinds  of  knowledge  to  bear  on  this 
problem,  and  has  led  up  to  some  most  interesting  conclusions.  I  regret,  sir, 
that  I  have  no  personal  acquaintance  with  the  district,  and  the  very  few  remarks 
that  I  can  offer  must  be  based  on  second-hand  knowledge.  The  last  general 
discussion  of  the  phenomena  of  the  rise  and  fall  of  land  on  this  portion  of  the 
Italian  coast,  with  which  I  am  acquainted,  is  that  contained  in  Prof.  Suess' 
well-known  work.  He  refers  to  the  three  columns  of  the  Temple  of  Serapis,  and 
arrives  at  the  conclusion  that  the  oscillations,  recorded  by  those  columns,  have 
taken  place  in  the  interior  of  what  he  calls  the  Phlegraean  crater,  and  are 
comparable  to  the  rise  and  fall  of  the  lava-crust  in  the  crater  of  Eilauea, 
or  to  the  rise  and  fall  of  the  ice*  covering  of  a  pond  in  consequence  of  the  change 
in  the  amount  of  water  in  that  pond.  In  short,  he  arrives  at  the  conclusion 
that  tbe  phenomena  are  strictly  local.  Now,  the  paper  that  we  have  listened 
to  8 'ems  to  show  very  clearly  that  the  phenomena  are  far  more  general  than 
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would  follow  from  Prof.  Suesii'  view ;  that  we  bave  not  bimplj'  to  do  with  the 
osciliBtions  of  land  in  a  crater,  but  that  we  have  to  do  with  pbenonieDa  in  poBt- 
Roiuan  time*  wliich  have  afiecled  a  very  considerabts  pxtcnt  of  cuaet.  lodeed, 
I  gather  that  Mr.  Gilother  would  coacect  the  movemeiits  that  he  b&s  deaciibcd 
witb  tbose  that  hais  taken  place  as  far  north  as  Itome,  1  can  imagine  that  there 
may  be  some  doubt  aa  to  nhether  the  coast  along  the  whole  line  moved  simultane- 
oiuly;  but  certainly  the  evideuce,  as  be  bos  preseoted  it,  seemE  vor;  atrouglf 
to  point  to  that  conclusiou,  and  if  eo,  then  we  bavo  to  deal  with  phenomena 
fai-  more  general  than  those  contemplated  by  SuesB,  and  we  are  led  on  to  coo- 
aider  whether  tbo  raovementa  along  the  Neapolitan  coast  are  not  movements 
BD&logouB  to  those  in  Scandinavia  and  mnuj  other  dietricla.  Mr.  Giinther  is 
strongly  of  opinion  that  these  changeu  of  level  are  to  be  attributed  to  changes  in 
tba  level  of  the  land,  and  nut  in  any  way  to  changes  in  the  level  of  the  water.  He 
has  proved  quite  clearly  that  cliangea  in  the  Itvel  of  the  water  will  certainly  not 
account  for  all  the  phenomena.  The  tilting  of  the  upper  erosion-line  in  the  island 
of  Cnpri  proves,  of  course,  in  the  most  conviaclng  way,  that  some  movement  of  the 
land  mugt  have  taken  place.  I  can  imagine,  however,  that  Prof.  Sueaa  would 
claim,  at  any  rate,  a  portion  of  the  phenomena  as  being  due  to  changes  in  the  level 
of  tlie  sea,  and  on  that  point  I  certainly  do  not  feel  competent  to  express  auy 
definite  opinion.  Well,  sir,  the  paper,  as  1  said,  is  undoubtedly  a  most  interesting 
coattibntioD  to  a  must  important  subject.  We  shall  all  study  it,  1  am  sure,  with 
tbe  Very  greatest  of  interest,  and  all  future  discuBsione,  as  to  movements  in  relative 
level  of  land  and  sen,  will  have  to  take  this  communication  into  consideration. 

Prof.  BoNMEf :  My  friend  Mr.  Teall  has  seized  upon  the  salient  point  in  this 
I'^per  ;  it  is  that  Mr.  Giiuther  has  made  )ierfectly  clear  what  was  a  matter  of  doubt 
^fore.  We  all  have  known  for  long — at  least  150  years — that  there  had  been 
a  depression  and  then  a  rise  of  the  land  in  the  immediate  neighbourhood  of 
E*ozEuoli,  but  neither  Lyell  nor  Reclus  Hould  venture  to  say  positively  that  that 
Was  more  than  a  local  change,  and  there  was  a  disposition  to  connect  the  subsi- 
'^^ooes  and  the  rise  with  an  uruption  in  tbe  year  1538.  Now,  it  seenis  to  roe  that 
Uf  ■  Giinther  bas  brought  together  such  a  mnss  of  evidence  of  different  kinds  that  he 
Ijaa  proved  this  phenomenon  to  be  not  a  local  phenomenon,  hut  one  which  affected 
^ery  large  areas  of  that  part  of  Italy,  so  that,  as  Mr.  Teall  cays,  this  paper  takes 
'^B  forward  a  distinct  step.  Tlie  movements  up  and  down  in  the  Bay  of  Naples 
^^^«  their  place  with  other  movements  in  other  parts  of  the  Earth's  surface.  Oce 
ix^ini  b  Mr.  Guuther's  paper  was  distinctly  news  to  me.  I  had  always  supposed 
'^  possible  the  coast  might  have  been  a  little  highnr  in  Boman  time?,  but  I 
'*^vu  realized  that  the  evidence  was  to  strong  as  it  is  that  the  land  must  have 
**'*>id  at  least  17  feet  higher  in  Roman  times,  and  then  have  sunk  to  something 
^k«  18  or  20  feet  below  its  present  level,  and  afterwards,  probably  in  the  earlier 
^^^-n  of  the  sixteenth  century,  have  come  up.  In  fact,  we  can  fix  tlie  dates 
^lerably  well.  The  so-called  temple  could  hardly  have  begun  to  sink  before 
■*«  esrlier  part  of  the  fifth  century,  and  between  that  data  and  the  earlier  part 
*■  the  sixteenth  century  the  submergence,  the  boritig  intu  the  columns,  and  the 
^*ing  again  must  have  taken  place.  This  is  a  part  of  a  very  much  wider-spread 
^^enomenoo.  It  has  been  asserted  that  since  the  first  advent  of  our  forefathers 
^^to  the  district  of  the  lowlands  of  Europe  there  have  been  rather  marked 
changes  of  level,  and  some  even  think  that  the  coast  of  UolUnd,  the  coast  of  the 
**^orth  of  France,  and  even  the  coast  of  stoady-gobg  Scotland,  have  not  altogether 
IX'sserved  their  level.  It  has  been  claimed  th>it  in  the  Firth  of  Forth  there  has 
"ceu  t  slight  change  of  level  since  the  Roman  times.  It  would  be  a  very  good 
^lilDg  if  we  could  have  a  tones  of  marks  run  across  England  from  sea  to  sea ;  not 
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that  we  should  get  the  benefit  of  thera,  because  for  any  one  to  do  it  for  his  own 
satisfaction  would  be  something  like  that  celebrated  Greek  who»  when  be  was  a  Terj 
old  man,  having  been  told  that  a  raven  lived  a  hundred  years,  bought  a  young  one  for 
the  purpose  of  making  the  experiment.    The  movements  will  be  slow,  but  still  we 
want  some  more  definite  evidence  to  see  whether  the  level  of  the  land  ramains  u 
uniform  as  is  supposed.     There  have  been  changes  in  South  Americ*  and  Nev 
Zealand,  sometimes  slow  and  sometimes  quick ;  but  in  many  parts  of  the  Earth  there 
are  earth-movements  which  cannot  be  explained  by  mere  changes  of  sea-level; 
in  some  cases  they  must  certainly  be  changes  of  land-level.    I  think  Mr.  Giiotber 
has  made  it  clear  that,  although  the  change  in  the  level  of  the  sea  has  had  toot- 
thing  to  do  with  it,  here  in  the  lUy  of  Naples  there  has  been  also  a  change  in  the 
level  of  the  land,  and  one  that  has  affected  a  very  large  area. 

Dr.  H.  WooDWAUD :  I  du  not  think  I  can  add  anything  to  the  remarks  Mr. 
Teall  and  Prof.  Bonney  have  already  made  on  this  very  admirable  paper.  1^ 
is  most  int^restiDg  to  find  that  a  subject  which  was  taken  up  by  Mr.  Babbag^ 
in  1828  has  now  been  made  use  of  as  the  text  for  a  new  paper  to-night,  and  tha^ 
around  the  Temple  of  Serapis,  which  was  the  original  subject  on  which  M^* 
Babbage  founded  his  paper,  Mr.  GUuther  has  gathered  a  vast  number  of  valn*^^ 
and  new  facts  which  all  bear  upon  the  same  problem.    The  importance  of  trh^ 
Mediterranean  seaboard  for  examinations  of  this  kind  is  very  apparent,  beca*'^''^ 
the  efiect  of  the  tides  on  the  coast  is  there  less  visible  than  on  our  own  shores,   ^^ 
iostance,  where  a  great  rise  and  fall  take  place,  especially  on  the  western  sid^    ^ 
England.     But  in  the  Mediterranean,  where  only  a  few  feet  constitute  the  m^'^ 
between  high  and  low  water  mark,  thise  lines  of  old  erosion,  which  stand  ^^^^ 
height  of  20  feet  or  more  above  the  present  sea-level,  and  are  exact  replicsB  of  t^-^ 
marks  which  the  sea  is  now  producing  on  the  sea-level,  arc  of  the  greatest  value  . 

the  geologist  as  evidence  of  an  ancient  sea-margin,  and  furnish  an  admirable  reco^  ^^ 
of  the  former  height  of  the  coast-line.   On  our  own  coast,  we  have  not  thoee  reooi^' 
which  mark  the  Bay  of  Naples  in  the  fhape  of  historical  buildings  which  can  be  tdasC^^^^"^ 
use  of,  but  we  have  many  indicatious  ;  for  instance,  in  the  submersion  and  erosion       ' 
the  Channel  islands  and  of  the  western  coast  of  the  Bristol  channel,  and  many  sa^^^\ 
merged  forests  along  the  coast  which  indicate  in  pre-historic  times  great  chang^^|\^ 
of  level  along  our  shores.    But  the  advantage  of  the  spot  which  Mr.  Giinther  \j^^^^ 
selected  lies  in  the  fact  of  so  many  important  date-marks  being  found  on  the  coas^^'^. 
which  fix  the  exact  time  and  period  in  history  during  which   the  change  ^^^^S^* 
level  has  arisen.    Of  course,  we  have  another  factor  in  the  Bay  of  Naples  which  is-   ^^. 
not  to  be  appealed  to  on  our  own  coast,  that  of  the  near  presence  of  active  volcani^^ 
movements  and  disturbances,  so  that  that  factor  has  to  be  taken  into  consideratioE^^^ 
in  the  changes  which  have  been  indicated  in  the  paper  that  we  have  listened  to  to-^ —  ^,^ 
night.    Still,  the  importance  to  the  geologist  and  to  the  antiquarian  in  the  work  >^^  i 
which  Mr.  Ciiiuthcr  has  done  cannot  be  overestimated,  and  some  of  the  things  which 
he  has  mentioned  in  his  paper — all  of  which  I  do  nut  think  he  read — with  regard 
to  the  interior  of  those  grottoes  are  of  very  great  importance,  because  he  takes  the 
line  of  argument  that  those  caves  have  not  been  eroded  by  water-action  such  as  we 
are  familiar  with  in  the  caves  of  Derbyshire  and  other  limestone  caves  in  this 
country,  where  fresh  water  has  acted  upon   the  rooks  and  has  eroded  the  caves 
before  they  came  within  reach  of  the  sea.     In  this  case,  Mr.  Giinther  argues  that 
the  change  of  level  of  the  sea    has  eroded   the  caves ;  that  when  the   sea  was 
at  a  high  level  it  eroded  the  roofs  of  the  caves,  and   when  at  a  lower  level 
it  eroded   the  floor ;   and  he  has  cited  evidence  of  very  great  importance  that 
in  the  Blue  grotto  there  was  formerly  an  entrance  to  one  of  the  palaces  above, 
which  was  actually  accessible  then,  not  as  now  by  small  boats,  but  by  ordinary 
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T«ssel!i,  which  could  havs  reached  tha  entrance  of  one  of  the  old  Itoman  palaces 
thAt  Bland  OD  Capri  above  the  care.  I  am  only  rectpLtnlating  remarks  which  will 
be  fouDd  in  Mr.  Giinthcr's  pajier,  and  therefore  I  must  apologize  for  detaining  the 
meeting  by  further  remarks;  but  I  hare  been  extremely  interested  both  from  a 
goological  and  a  geographical  point  of  view  in  the  paper  which  Mr,  GUnther  bu 
read,  and  I  cocgratulnte  the  Society  on  having  received  to  valuable  a  contributioD. 

Mr.  D.  G.  HooARTTi ;  1  do  not  Ihink,  air,  that  I  can  do  very  much  more  than 
congratulate  Mr.  Ctinther  upon  the  suoceas  of  bis  arcfa(bological  evidence.  Tbis  is 
not  perhaps  primarily  an  archKological  question  at  all,  and  as  au  archaiologist,  whoa 
0D«  baa  to  deal  with  aubaidences  of  the  land,  I  am  bound  to  say  I  bavo  always 
feared  the  verdict  of  the  geologist.  On  the  present  occasion,  I  think  Mr.  Giinther 
bas  had  emphatic  con6rmalion  from  most  digtioguished  geologiate.  Some  part  of 
Nt.  Gtinther's  evidence,  particularly  that  part  referring  to  plans  of  bouieH  taken 
by  llie  sea-teleecope,  would  not,  had  it  stood  by  itself,  been  convincing.  It  is 
alwaya  extremely  difliciilt  so  to  distinguish  the  ground-plan  of  the  habitable  part 
of  a  bouse  from  a  ground-plan  of  foundations.  When  you  cannot  make  out  the  walln, 
»nd  itill  Ibbb  clearly  the  doors,  it  is  almost  impossible  to  produce  conoluaivo  evi- 
dence that  what  you  havs  been  surveying  is  rrally  a  ground  floor.  I  should  say, 
having  seen  Mr.  Giiother's  surveys,  that  he  did  tied  parts  of  houses  once  inhabited ; 
bnt  there  are  other  facts  which  Mr.  Giinther  did  not  dwell  upon  which  were 
ftbaolutely  conclnsive.  There  are  flights  of  steps  which  are  now  a  conBiderable 
depth  below  the  water.  Tou  do  not  build  flightB  of  steps  eo  that  the  top  step  is 
tl  feet  below  the  surface.  There  was  one  point  which  he  did  emphasise,  and  that 
was  the  piers  which  have  holes  now  aerera!  feet  under  water,  ar.d  rings  to  which 
■hips  were  once  moored.  Agtin  I  put  it  to  the  meeting,  for  what  purpose  could 
these  rings  have  been  put  iu  their  present  position  except  fur  mooring  vessels. 
These  phenomena  are  to  be  found  on  a  very  large  and  interesting  scale  in 
Alexandria,  where  at  present,  an  I  fouod  to  my  ccst,  not  only  has  the  water-leve! 
risen  on  the  land  to  such  an  extent  that  all  early  Alexandria  is  now  under  water 
at  the  spring  of  the  jear,  but  there  exicnds  out  into  the  tea,  in  what  is  uot  now 
the  harbour,  bat  was  the  old  harbour,  vary  large  remains  of  buildings  which  are 
now  entirely  a-waah.  It  was  there  1  tritd  to  raske  a  little  experiment  in  aub- 
marioe  surveying.  I  culy  wish  some  one  who  had  the  patience  and  experience 
of  Mr.  Giinther  would  go  to  Alexandria  and  examine  the  coast.  There  may  be 
found,  by  the  use  of  tbe  submarine  telescope,  not  only  interesting  ground-plans, 
but  also  interesting  and  artistic  remains.  I  am  thankful  that  he  has  brought  to 
bear  such  a  mass  of  evidence  as  to  leave  no  doubt  about  the  subsidences. 

Tbe  Prebidest  :  !  am  sure  the  meeting  has  listened  with  great  interest  to  Mr. 
OUiitber'a  paper,  and  I  think  we  ought  to  congratulate  hira  on  his  views  having 
received  conSrmstion  from  tbe  eminent  geologists  who  have  honoured  us  with  their 
presence  tl.is  evening.  As  I  listened  to  tbe  paper,  I  could  not  help  reflecting  of 
what  great  value  history,  and  especially  arcbieology,  often  is  in  the  solution  of 
geological  and  geographical  questiotis ;  and,  further,  I  reflected  on  the  importance 
of  extending  our  knowledge  of  these  phenomena  of  the  subsidence  and  rise  of  the 
land  in  other  parts  of  tbe  world.  I  do  not  know  whether  Mr.  Giinther  intends  to 
continue  these  investigations  elsewhere  (at  least  in  tbe  Mediterranean  I  botie  he 
does),  but  I  do  thiok  that  the  collection  of  all  evidence  connected  with  this  itub- 
ject  in  other  parts  of  the  world — and  I  know  that  there  is  a  large  amount  of 
evidence — would  be  most  useful  work.  I  hope  that  some  of  our  young  geographers 
will  devote  themselves  to  research,  of  that  kind.  I  am  sure  the  meeting  will  wish 
roe  to  convey  to  Mr.  Giinther  a  unanimous  vote  of  thanks  for  the  admirable  and 
very  interesting  paper  be  has  read  to  us  this  eveuing. 


(     290     ) 
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B7  Prof.  ELISEE  REOLUS. 

I  AM  very  sorry  to  be  obliged  to  speak  in  English,  because  it  is  a  long 
time  since  I  have  had  an  opportunity  of  airing  it,  and  so  I  am  afraid 
that,  having  only  crossed  last  night,  I  have  not  yet  taken  sufficiently  to 
the  English  language  to  be  perfectly  well  understood  by  you.  But  I 
will  try  to  explain  my  models,  and  if  I  cannot  explain  them  in  English, 
then  my  French  will  come  to  the  rescue. 

I  intend  to  speak  on  geographical  education.  I  think  we  are  all 
agreed  ihat  it  is  only  by  observation  that  we  can  really  understand 
nature.  And  what  comes  out  of  nature  ?  The  comprehension  of  the 
surroundings  of  man,  and  afterwards  the  comprehension  of  man  himself. 
It  is  not  first  by  the  use  of  globes  or  of  maps  or  of  any  artificial  means 
that  we  are  to  teach  children,  and  not  only  children,  but  all  other  people  ; 
it  is  by  the  observation  of  nature.  It  is  by  working  especially  in 
nature ;  and  if  you  work  in  nature  you  have  two  good  things — first, 
health,  and  then  science.  And  it  is  in  this  way  that  man  commenced 
to  learn.  He  did  not  know  at  first  that  the  Earth  was  round,  and  it  is 
only  three  thousand  years  since  people  commenced  making  maps.  Not 
long  ago  a  great  scientist,  a  geologist  and  botanist,  told  me  how  thankful 
he  was  to  his  mother  for  teaching  him  to  observe  nature.  '*  My 
mother,"  said  he,  •*  was  very  poor  in  science,  but  still  she  observed,  and 
she  made  me  look  with  wonder  at  the  little  rivulets  in  the  gutters ;  she 
showed  me  also  the  little  glaciers  on  the  roofs  of  the  houses,  and  it 
is  thus  that  I  learned  some  very  important  phenomena  of  rivers  and 
of  glaciers."  Well,  it  is  in  the  same  way  that  we  are  to  learn,  and  it 
is  the  way  that  will  make  the  most  lasting  impression,  because,  as  I 
have  already  said,  your  scientific  knowledge  is  not  acquired  by  artificial 
means,  but  by  observation  of  facts.  The  time,  however,  comes  when  you 
are  obliged  to  use  maps,  but  at  the  outset  I  think  maps  ought  to  be 
entirely  tabooed.  They  must  be  tabooed,  becauEC  maps  are  made  on 
different  scales,  and  that  being  so,  it  is  quite  impossible  to  compare 
them ;  and  if  you  cannot  compare  them,  it  is  only  waste  of  time  and 
trouble.  I  do  not  believe  there  is  a  geographer  in  the  world — I  do  not 
know  of  one — who  is  quite  conversant  with  the  different  scales  of  the 
various  maps.  We  who  have  a  certain  reputation  as  geographers  have 
just  the  same  trouble  as  other  people,  because  when  we  study  distant 
countries  on  various  maps — take,  for  example,  Java  and  the  Netherlands 
— the  maps  of  Java  are  always  small  and  the  maps  of  the  Netherlands 
are  large,  and  therefore  it  causes  a  great  confusion  in  one's  mind. 
Therefore,  in  all  well-conducted  schools,  globes  should  be  used,  and 
children  ought  to  be  entirely  forbidden  the  use  of  maps.     It  is  by  the 
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^production  of  nature  that  we  learn  ;  and  as  the  ohild  will  learn  sooner 
^^  later  that  the  Earth  is  round,  then  you  should  show  him  something 
^^at  is  round  as  the  Earth  is.  I  think,  in  England  generally,  if  you 
^peak  of  the  "  use  of  the  globes,"  it  seems  to  call  to  mind  the  period  of 
^e  Kenaissance,  when  people  used  globes  for  the  teaching  of  geography 
^^nch  more  than  we  do  now.  In  pictures  of  the  sixteenth  and  seven- 
^enth  centuries,  for  example,  when  a  learned  man  is  portrayed,  you 
generally  find  he  has  a  globe  near  him.  Now  this  use  of  the  globe  is 
much  less  general  than  it  was  at  that  time,  and  maps  and  atlases  have 
taken  its  place.  Globes  were  usually  from  1  foot  to  1^  foot,  and  some- 
times 2  feet  in  diameter.  Of  course  the  scale  was  not  accurate,  because 
people  did  not  know  exactly  what  was  the  rounduess  of  the  Earth.  The 
was  generally  1 :  25,000,000,  or  from  1 :  30,000,000  to  1 :  40,000,000. 
now  we  think  that,  as  the  circumference  of  the  Earth  has  been 
accurately  calculated,  it  is  convenient  to  have  globes  with  a 
scale,  about  the  same  size  as  that  which  was  used  generally  by 
1  the  learned  men  of  previous  centuries,  because  they  were  easy  to 
je.  Well,  this  one  is  1  metro  in  circumference,  with  a  scale  of 
^  :  40,000,000.  If  you  want  larger  proportions,  then  you  can  have  the 
^portion  of  1  :  20,000,000,  and  then  the  globe  will  be  2  metres 
circumference.  If  the  globe  is  4  metres  in  circumference,  the  scale 
ill  be  1 :  10,000,000,  but  globes  of  4  metres  in  circumference  are  too 
^^-umbersome,  and  you  are  obliged  to  suspend  them  from  the  ceiling,  and 
they  are  perhaps  a  little  difficult  to  manage  in  a  school.  Therefore 
is  absolutely  necessary  to  adopt  some  other  method,  but  always  keep- 
ng  the  idea  of  the  globe  in  mind,  because  you  must  always  keep  to  truth, 
''hen  you  make  things  illusory — well,  at  the  same  time  you  make  them 
treacherous.  When  people  do  not  quite  understand,  but  imagine  they 
lo,  then  their  judgment  is  not  reliable.  And  so  if  you  want  to  represent 
>mething  which  is  round,  you  must  do  so  with  something  which  is 
Tound.  To  show  a  globe  of  huge  dimensions  is  impracticable,  but  you 
may  at  least  show  a  slice  of  the  Earth,  a  slice  of  the  superficial  part  of 
the  Earth,  and  the  effect  is  the  same.  And  so,  for  example,  if  you  want 
to  make  a  globe  in  the  proportion  of  1 :  5,000,000,  it  would  have  to  be 
8  metres  in  circumference,  dimensions  which  are  too  large  for  an  ordinary 
room.  If,  however,  you  cannot  have  the  whole  globe,  you  can  have  slices 
of  it,  and  then  you  can  see  places  as  they  are.  And  in  this  way  you  can 
make  the  child  understand.  The  world  is  round,  and  he  sees  it  round 
as  it  is.  And  if  you  want  to  show  the  globe  entirely,  this  being 
in  the  proportion  of  1  : 5,000,000,  you  have  nearly  150  of  those  slices  to 
complete  the  whole  globe ;  but  most  of  the  Earth  being  covered  with 
water,  about  60  of  those  slices  would  represent  all  the  continents  of  the 
world,  while  the  remaining  100,  representing  the  water,  would  be  less 
useful.  But  you  must  keep  this  in  mind,  that  as  your  slices  of  the 
globe    are    only   in    the    proportion  of   1  : 5,000,000,  it    is    absolutely 
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impossible  to  show  the  relief  otherwise  than  by  colours  or  shades ;  true 
relief  begins  to  be  visible  by  slight  asperities  only  when  the  pro- 
portion 18  from  1  : 1,000,000.  If  yon  teach  geography  after  this 
method  of  globular  slices,  yon  can  be  quite  sure  that  there  will  be 
no  hindrance  to  the  intelligence  of  the  child.  He  will  perfectly  follow 
all  your  reasonings  and  understand  everything,  because  he  sees  the 
roundness  of  the  Earth. 

Now  let  me  pass  to  another  subject.  There  is  in  Germany  a  certain 
divergence  of  opinion  among  teachers  of  geography  about  what  they 
call  **  Einheit-Atlassen."  I  understand  that  this  word  applies  to  the 
same  model  being  put  in  the  hands  of  all  pupils.  But  I  thought  to 
myself,  when  I  first  heard  of  them,  that  these  atlases  contained  maps  all 
constructed  according  to  unity  of  scale,  which  would  be  indeed  a  splendid 
achievement.  Proctor  produced  such  an  atlas  about  fifty  years  ago,  but 
without  great  success ;  people  were  not  yet  prepared  to  the  grand  idea. 
In  maps  which  do  not  accord  with  the  principles  of  unity,  but  are  made 
according  to  thirty  or  forty  different  scales,  it  is  quite  impossible  to 
compare  satisfactorily  the  various  coasts,  countries,  and  parts  of  the 
world.  Proctor's  atlas  is  comparatively  a  very  small  book,  bnt  it  is  a 
treasure,  and  I  think  it  ought  to  be  considered  as  one  of  the  most  im- 
portant contributions  to  the  teaching  of  geography  that  has  been  made. 
It  was  an  excellent  idea,  and  it  will  always  have  its  admirers,  but  it 
has  not  made  the  way  in  education  it  ought  to  have.  I  think  it  is 
absolutely  necessary  to  renew  his  idea,  and  we  ought  to  have  what  I 
may  call  an  isometric  atlas — that  is,  an  atlas  in  which  all  the  maps  are 
drawn  to  the  same  scale.  With  maps  drawn  to  different  scales,  you 
never  can  say,  •'  Well,  I  know  that  the  proportion  here  is  ten  times 
larger,  and  therefore,  of  course,  it  is  ten  times  larger  in  longitude,  and 
also  ten  times  larger  in  latitude,  and  so  altogether  this  map  is  a  hundred 
times  larger  than  the  other."  If  you  have  one  map  drawn  to  a  Ecale  of 
1  :  30,000,  and  another  1  :  50,000,  and  another  1  :  70,000,  and  another 
1  :  350,000,  it  is  impossible  to  get  out  of  the  tangle — quite  impossible, 
and  so  I  say  the  education  of  children  is  quite  biased. 

Well,  if  we  are  of  the  same  opinion  on  this  subject,  let  us  go  further 
to  an  important  question,  that  of  the  **  typical  "  reliefs.  For  example, 
I  would  reproduce  Mont  Blanc  in  relief  with  the  proportion  of  1 :  100,000. 
Then  the  mountains  would  be  about  4  centimetres  above  the  plains. 
Of  course  the  height  would  not  be  increased  more  than  the  breadth  or 
length  of  the  country ;  it  would  exactly  conform  to  truth  itself.  This 
is  a  point  I  have  contested  with  many  relief  makers.  I  think  they  are 
wrong  when  they  show  a  relief  which  is  not  true  in  proportion.  It  is 
absolulely  necessary  to  have  an  idea  of  geological  shape ;  it  is  therefore 
necessary  to  know  the  slope;  but  if  you  heighten  the  slope  twice,  thrice, 
four  times,  or  ten  times,  it  is  impossible  for  you  to  imagine  the  reality — 
the  thing  is  made  false  in  your  mind, and  so  no  reasoning  can  be  oonneoted 


ON   SPHERICAL   MAPS   AND   RKUEFS.  293 

on  the  true  ehape  of  the  oouutry  repreeented.  If  yon  want  to  show  the 
tnitb,  yon  mnat  give  the  proportions  exactly  as  they  are  io  nature.  If 
yon  want  to  represent  Mont  Blanc,  in  the  proportion  of  I  :  100,000, 
yon  will  see  exactly  iho  shape  of  the  iDoimtain  and  the  valleys  which 
Burround  it,  and  abo  the  proportion  of  one  part  to  aiiother.  The  same 
observatioDB  might  be  made  wilh  regard  to  any  other  mountain.  Yon 
might  canstruot  a  model  of  the  Jura,  or  the  mountains  of  Wales 
and  Scotland,  or  yon  might  oonatruct  a  model  of  Gibraltar  or  the  Cape 
of  Good  Hope,  all  tme  to  nature.  But  there  is  a  very  great  difficulty 
with  regard  to  ordinary  reliefs,  becauBe  they  are  cumbersome  and 
difficnlt  to  constmct;  they  have  to  be  modelled,  and,  being  made  in 
plaster,  require  careful  handling.  It  would,  therefore,  be  much  better 
if  you  could  make  them  of  some  other  material,  and  if,  instead  of  mould- 
ing them,  which  is  difficult,  and  renders  the  thing  exceedingly  costly, 
yoD  could  stamp  them  out  of  sheets  of  metal  like  tbiK  (^referring  to 
model).  For  two  or  three  years  a  very  skilful  draughtsman,  Mr. 
Patteaon,  the  eon  of  an  English  artisan,  who  went  over  to  Belgium,  has 
been  doing  this.  lie  is  a  good  craftsman,  a  good  mechanic,  and  also  a 
mathematician,  and  when  he  had  worked  at  the  problem  for  some  time. 
he  found  out  a  method  of  producing  the  printed  relief  as  it  is  wanted. 
This  particular  relief  (referring  lo  model}  represents  one  of  the  most 
precipitous  parts  of  Belgium.  We  might  have  found  more  precipitona 
pUces  in  Switzerland  or  in  any  other  country,  but  living  in  Belgium, 
we  preferred  to  take  an  example  near  our  own  place.  The  great  point 
was  to  discover  some  method  of  printing  on  an  uneven  surface.  Ah 
joxt  know,  it  is  only  possible  till  now  to  print  on  an  even  surface. 
Verj'  well,  this  is  printed  on  an  even  sheet  of  metal,  but  it  has  to  be 
printed  in  such  a  way  that  when  the  sheet  of  metal  has  been  forced 
by  hydraulic  power  into  the  various  forms,  the  different  points  will 
be  in  their  true  geographical  position.  So  you  see  it  was  a  very 
diffionlt  task,  because  it  was  necessary  to  find  a.  geographical  formula 
by  means  of  which  even,-  point  would  finally  occU|>y  its  correct  position. 
Everjthing  has  to  be  drawn  in  the  first  instance,  not  in  its  true  position, 
hut  in  a  false  position,  in  order  that  it  may  be  forced  into  its  correct 
place.  If  this  model  is  examined  carefully,  it  will  be  found  that  every 
point  is  in  its  true  position.  I  am  very  pleased  to  be  allowed  by  Mr. 
Patteson  to  offer  this  first  example  to  the  Royal  Ireogniphioal  Society 
of  Kngland.  Some  metals  are  not  suitable  for  this  kind  of  work;  for 
example,  zinc  would  be  torn  to  pieces  by  the  great  pressure,  which  is 
about  fiO  tons  :  this  ia  of  the  lieet  red  copper  ;  aluminium  might  be  used 
also.  I  do  not  know  very  mnch  about  the  financial  part  of  the  busi- 
nees,  but  I  know  these  mo:iels  will  be  handier  and  more  resistant ;  they 
will  be  a  good  deal  cheai>er  than  the  <.rdinary  reliefs,  nnd  therefore  I 
hope  they  will  be  used  in  all  schools. 
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Before  the  reading  of  the  paper,  the  President  said  :  We  are  always  very  glad 
to  welcome  so  distinguished  a  geographer  as  our  Gold  Medalist,  Monsieur  Elie^e 
Reclus.  We  are  always  sure,  whenever  he  addresses  us,  of  having  something  most 
interesting  and  important  to  listen  to.  To-day  he  has  promised  to  give  us  an 
account  of  the  relief  and  other  maps  which  have  been  lately,  I  believe,  invented 
for  the  purpose  chiefly  of  education.  I  will  ask  Monsieur  Reclus  to  explain  the 
maps  to  the  meeting. 

After  the  reading  of  the  paper,  the  following  discussion  took  place: — 

Mr.  Mackinder  :  I  need  hardly  say  that  I  have  listened  with  the  same  pleasure 
that  I  am  sure  every  one  in  this  room  has  to  our  distinguished  brother  geographer 
from  across  the  sea.  M.  Keclus  has  been  at  work  on  these  new  cartographical 
methods,  as  I  happen  to  know,  for  some  years  past,  and  I  may  say  that  we  already 
have  at  Oxford  a  copy  of  the  map  of  the  western  portion  of  the  Mediterranean, 
which  I  see  here  exhibited  as  a  sample.  I  would  like,  if  I  may,  to  take  ibis 
opportunity,  when  so  many  who  have  influence  in  the  matter  of  geographical 
teaching  are  here  present,  to  urge  that  in  connection  with  our  new  public  authori- 
ties, we  should  try  to  convince  people  that  in  order  to  teach  geography  properly,  it 
is  necessary  to  spend  more  than  has  been  spent  upon  material.  For  young 
children  especially,  good  and  abundant  material  is  very  important.  It  is  true  that 
these  models  of  M.  Reclus  will  cost  far  less  than  the  old  plaster  models. 
Obviously  they  are  much  superior  from  other  points  of  view.  I  take  it  they  cannot 
be  damaged  so  easily,  and  that  they  can  be  stored  much  more  easily.  But  when 
all  is  said  and  done,  you  will  still  have  to  pay  considerably  for  apparatus.  At  the 
present  time  there  is  a  great  tendency  to  employ,  in  the  way  of  maps,  the  cheap  and 
nasty.  This  is  partly  due  to  the  comparative  rarity  of  critical  knowledge  as  to 
what  is  a  good  and  what  a  bad  map,  but  also  partly  to  the  fact  that  people 
have  not  appreciated  the  damage  done  to  the  minds  of  the  pupils  if  the  apparatus 
is  bad. 

There  are  only  two  other  points  I  should  like  to  put  to  M.  Reclus.  I  venture 
to  say  that  what  we  most  want  are  some  convex  maps  of  larger  portions  of  the 
surface  of  the  globe.  We  want  our  students  to  grasp,  for  instance,  the  true  form 
of  the  North  Atlantic.  That  is  an  exceedingly  difficult  thing  to  drive  home,  and 
a  false  image  of  it  early  impressed  on  the  mind  has  all  manner  of  bad  consequences 
later  on.  The  relative  distances  across  the  Atlantic  in  different  latitudes  are 
obviously  hard  to  appreciate  when  the  map  is  printed  on  the  fiat  piece  of  paper. 
Again,  take  British  North  America.  The  British  dominions  there  must  on  the  fiat 
be  either  distorted  or  exaggerated.  What  we  want  is  a  map  on  the  round  of  the 
whole  of  North  America.  I  know  M.  Reclus  may  reply  that  we  have  globes  for 
this  purpose.  But  the  globe  is  cumbrous  and  costly;  it  cannot  be  hung  on  a 
wall  conveniently ;  it  has  to  stand  on  a  table,  and  is  difficult  to  use  with  a  class. 
Personally,  I  feel  that  for  teaching,  the  most  valuable  adaptation  of  these  globular 
maps  would  be  to  replace  for  many  purposes  the  globe  itself. 

Now,  with  regard  to  reliefs,  there  is  one  point  that  appeals  to  every  one  who 
has  to  do  with  a  plaster  model :  it  is  this — ^that  you  are  looking  at  the  scenery 
from  the  birdVeye  point  of  view  ;  you  are  looking  down  upon  it,  whereas  you  look 
ordinarily  at  scenery  from  alongside — horizontally,  if  I  may  so  put  it.  I  cannot 
help  feeling,  therefore,  that  a  certain  exaggeration  may  under  most  circnmstances 
be  allowed.  Let  us  consider,  for  instance,  a  model  of  the  Alps  and  the  Plain 
of  Lombardy,  a  very  important  region  in  historical  teaching.  I  agree  that  a  well- 
made  map  of  this  region  on  the  flat  will  of  course  mean  a  great  deal  to  a  geographer, 
but  I  find  from  experience  that  most  students  who  examine  even  an  imperfect 
model  of  such  an  area,  carry  away  a  vivid  impress'  voold  obtidn 
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kook  no  map.  Tet  if  you  represented  that  region  of  the  Alps  and  the  Plain  of 
Lombaidj  on  the  tme  scale,  you  would  not  get  a  sufficient  relief  to  produce  any 
effoot.  We  must  beware  of  becoming  purists  in  this  matter  of  cartographical 
troth.  After  all,  the  model  is  rather  a  weapon  of  teaching  than  a  means  of  investi- 
gttkm.  In  schools  time  is  limited,  and  you  must  be  content  with  producing  an 
impiestion  of  relative  truth  and  producing  it  quickly,  and  afterwards  the  fact  of 
exaggeration  can  be  separately  impressed.  Of  course,  I  am  not  now  speaking  of 
models  of  quite  small  areas  like  the  Cape  peninsula,  which  can  be  represented  on 
the  same  yertical  and  horizontal  scales,  but  rather  of  relief  maps. 

It  is  quite  clear  that  M.  Reclus  with  Mr.  Patteson  has  got  hold  of  a  method 
which  admits  of  rapid  and  accurate  multiplication  of  models  by  means  of  hydraulic 
machinery  and  of  a  great  reduction  of  cost. 

Mr.  Bayxnstbih  :  I  am  sure  we  are  all  delighted  to  see  so  distinguished  a 
geographer  as  Prof.  Reclus  amongst  us  in  what  apparently  is  perfect  health  and  in 
sach  excellent  spirits.  I  have  but  little  to  say  on  the  subject  before  us,  because 
Mr.  Mackinder  has  anticipated  me  in  many  respects.  The  scale  of  the  maps  of 
the  continents  in  all  our  good  school  atlases  is  identical.  But  as,  for  educational 
purposes,  we  require  maps  of  particular  portions  of  the  Earth,  and  often  of  certain 
towns,  we  must  necessarily  introduce  other  scales,  which  bear,  however,  a  definite 
proportion  to  the  scale  of  the  general  maps.  Multiplicity  of  scales  ought,  of  course, 
to  be  avoided.  Now  coming  to  relief  maps,  and  to  globes  especially,  I  thoroughly 
agree  with  Prof.  Beclos  as  to  the  system  on  which  geography  ought  to  be  taught. 
Hiere  is  no  better  method  than  the  so-called  Heimatkunde,  which  teaches  a  child  by 
personal  observation  of  geographical  features.  We  geographers  claim  the  Earth  as 
our  domain.  Geologists  and  botanists  may  claim  a  particular  kingdom  of  the 
Earth,  but  we  claim  the  whole,  and  therefore  on  our  school  excursions  we  do  not 
teach  our  children  to  look  only  at  the  shape  of  the  land ;  for  when  a  child  asks  the 
name  of  a  plant,  and  why  some  plants  are  confined  to  marshy  soil  and  others  to 
the  dry  uplands,  we  cannot  tell  the  child  that  this  is  not  geography,  and  send  it  to 
some  other  teacher  for  information.  Our  children  ought  to  be  trained  to  observe 
all  things.  It  is  very  curious  that  when  I  was  a  boy  I  read  a  good  many  advertise- 
ments— they  were  mostly  from  ladies'  schools,  and  I  think  the  ladies  are  sometimes 
far  in  advance  of  us  in  this  respect — in  which  it  was  stated  that  '*  the  use  of  the 
globes"  would  form  one  of  the  subjects  taught.  But  where  are  globes  used  now? 
I  think  the  equipment  of  no  school  can  be  considered  complete  without  a  globe. 
Neman  who  calls  himself  a  geographer,  or  who  claims  some  knowledge  of  geography, 
and  wants  to  read  his  newspaper  intelligently,  ought  to  be  without  a  globe  on  his 
table.  It  is  one  of  the  most  useful  things ;  there  is  no  apparatus  like  it.  You  can 
measure  long  distances  on  it,  and  there  is  no  map  on  which  you  can  do  the  same 
except  in  a  roundabout  way.  Now,  coming  to  models,  I  may  remind  Prof.  Keclus 
that  more  than  sixty  years  ago  my  own  father,  in  conjunction  with  Bauerkeuer, 
introduced  a  method  of  producing  cheap  reliefs  by  embossing  maps  printed  on 
paper.  More  recently  Major  Cybulz  and  others  produced  beautiful  reliefs  by  a 
galvanoplastic  process ;  these,  however,  had  to  be  coloured  by  hand,  and  were 
consequently  expensive.  I  must  admit  this,  that  the  method  of  producing  models 
recommended  by  Prof.  Keclus  yields  results  which  are  superior  to  anything  done 
hitherto.  I  certainly  think  we  ought,  in  every  school,  to  have  a  number  of  typical 
relief  maps,  and  if  these  typical  relief  maps  are  done  on  a  large  scale,  we  might  in 
moat  instances  do  without  exaggerating  the  vertical  scale,  because  they  could  be 
taken  up  in  the  hand  and  the  relief  could  be  studied  from  difierent  directions. 
Bat  in  addition  to  these  large-scale  reliefs,  we  are  to  have  those  discs  which 
IL  BmIiis  promised  us  on  a  former  occasion,  and  which  would  include  entire 
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continenls  or  larger  8urraceB  of  tho  sphere,  and  if  thoso  diBca  are  to  gbow  the  relief 
of  thegratiod,  tben  I  do  agree  nUh  Mr.MiickiQder  Chat  we  ought  Co  exaggeralo  the 
verticAl  aoale.  If  you  look  at  Miguor  Pomba's  bedntiful  model  of  Italy,  now  at  the 
South  Kensington  Museum,  and  upon  which  there  ia  no  eiaggeralion  of  the  vortical 
scale,  you  can  certainly  trace  the  Alp.i,  and  they  do  not  impress  you  u  oonslituting 
that  formidable  obstaclo  between  north  and  aoulb  which  they  constitule  in  reality. 
I  do  think  that  if  Signor  Pomb*  had  exaggerated  hie  heights,  hia  relief  would  hare 
been  more  effective.  And  if  this  applies  lo  the  Alps,  how  much  more  would  it  apply 
to  our  hills  in  Wales  or  Scotland  ?  They  would  almost  disappear,  and  we  should 
gain  DO  correct  notion  of  their  actual  height,  and  the  formidable  labour  required  to 
climb  some  of  them.  We  all  feel  grateful  to  M.  Reclna  for  having  once  more 
brought  that  important  subject  before  us. 

Dr.  Herdebtson:  We  are  all  very  much  indebted  to  Prof.  lieclua  for  bringing 
these  curved  maps  nnd  models,  which  Ifr.  Fatesson  bas  constructed  ander  hia 
direction.  A  year  and  a  half  ago  U.  Beclua  was  good  enough  to  present  one  of 
the  curved  maps  to  the  School  of  Geography  iu  Oxford,  and  I  have  constantly  used 
it.  It  seems  to  me  we  cannot  exaggerate  the  importnnce  of  baring  a  collection  of 
uniform  maps  constructed  on  a  apherioal  surface  such  as  M.  P.eclus  proposes 
to  make,  more  particularly  for  reference  purposes. 

in  eonneclion  with  the  question  of  the  «cale  of  models.  It  eeama  to  me  that  we 
ought,  as  far  as  possible,  to  have  model?,  not  merely  with  the  true  vertical  scale,  but 
also  with  exaggerated  heights ;  juiC  as  in  making  a  section  through  a  country  we 
draw  it  first  of  all  ou  a  larger  sccile  to  show  details,  and  tbea  reduce  it  to  obtain  the 
true  slope.  If  we  take  the  Thaoios  basin,  for  tnstince.  it  is  quite  impossible  to 
make  b  model  on  the  true  scale  from  the  l-inch  map.  For  many  purposes  a 
model  of  the  Thames  basin  oa  the  1-incb  scalo  is  valuable,  but  in  order  to  make 
one  we  have  to  exaggerate  the  heights  considerably.  In  teaching  the  morphology 
^e  land  it  is  necessary  to  use  every  possible  variety  of  material,  especially  for 
which  students  cannot  see^maps  of  all  scales  and  models  of  all  scales, 
different  way  of  representing  the  land's  surface  has  a  certain  merit,  and 
to  show  some  doLail  in  a  better  way  than  others.  It  is  only  by  comparing 
rafloufl  methods  of  represeuting  the  surface  of  the  land  that  wo  come  to  have 
a  true  conception  of  ir.  The  typical  models  at  a  cheap  rate  will  be  a  great  boon 
to  sll  teachers  of  geography,  and  I  thank  M.  Reclus  for  showing  us  the  beautiful 
specimens  of  maps  and  models  which  he  has  brought  to-day. 

Prince  KnoPOTKis  said  he  thought  the  models  which  M.  Reclus  had  brought 
were  certainly  a  great  step  in  advance  in  the  real  teaching  of  geography,  and  any- 
thing which  would  tend  to  produce  such  models  at  a  cheap  rate  would  he  anotbcr 
stop  in  helping  to  spread  a  true  knowledge  of  geography.  With  regard  lo  ihc 
question  of  whether  such  models  ought  to  be  made  true  to  scale,  he  pointed  oat 
several  of  the  drawbacks  which  models  with  an  exaggeraled  vertical  scale  were 
offering  for  the  spreading  of  correct  ideas  concerning  geological  phanomona  (glacia- 
tton,  etc.) ;  but  he  agreed,  also,  with  Mr.  Mocklnder  and  Mr.  Uavenstein  as  to  the 
necessity  of  having  two  different  sorts  of  maps.  How  would  it  be  possible  to 
represent,  for  instance,  the  plateau  of  the  great  conlioeDt  of  Asia,  -'.000  feet  high 
and  200li  miies  wide,  if  they  were  not  allowed  to  exa;;cerate  the  vertical  scale  to  a 
certain  extent  or  even  to  a  great  extent — oven  so  much  as  ten  times?  Again,  in 
Kent,  a  difference  of  100  feet  in  the  altitudes  sometimes  maile  all  the  differepce 
Iwtween  the  healthy  ground  of  the  plateau  and  the  unhealthy  clay  of  the  lower 
levels ;  it  must  be  nhown  on  a  relief  map ;  and  if  it  was  inteudeil  to  represent  Rent 
whorn  100  by  300  feet  would  be  a  noticeable  feature,  it  would  K- 
fi/eof  the  relief-map  beyonii  all  bounds.    The  vertical  scale 
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his  thus  to  be  exaggerated.  But  as  a  corrective  to  that,  after  having  shown  a  model 
OD  an  exaggerated  scale,  they  ought  immediately  to  show  one  true  to  scale.  He 
thought  maps  constructed  both  on  the  real  scale  and  the  exaggerated  scale  ought  to 
he  foand  in  erery  well-appointed  school.  When  so  much  money  was  spent  on 
oaeless  tbinge,  such  as  ironclads  and  the  like,  surely  they  ought  to  be  able  to  find 
the  money  for  what  was  absolutely  essential  in  carrying  on  the  work  of  education ! 
He  was  also  yery  much  in  favour  of  the  wider  use  of  globes.  Children  and  students 
ooght  to  have  somethiog  which  would  really  represent  the  Earth.  It  had  been 
urged  that  globes  were  expensive.  Well,  so  Ions;  as  the  demand  was  small  they 
were  likely  to  be  expensive,  but  let  the  demand  be  great,  and  there  would  be 
hundreds  of  inventors  ready  to  supply  well-made  globes  at  a  comparatively  small 
cost.  In  conclusion,  he  congratulated  M.  Ueclus  on  his  j^erseverent  efforts  in 
obtaining  true  representations  of  the  Earth's  surface,  and  Mr.  Patesson  on  having 
made  the  discovery  of  a  practical  method  for  making  relief*maps. 

Mr.  Andrews  :  There  is  one  lesson  which  I  think  is  more  important  than  any 
other  that  we  can  draw  from  the  excellent  exposition  M.  Ueclus  has  given  us,  that 
is  to  try  to  get  as  near  as  possible  to  nature.    In  enrly  days  we  were  content 
merely  to  look  at  shadows,  like  Plato's  prisoners  in  the  cave;  now  by  means  of 
pictures  and  accurate  representations  of  the  Earth's  surface  in  different  forms,  we 
are  trying  to  get  some  idea  of  what  countries  are  really  like,  and  when  we  deal  with 
history  we  try  to  realize  the  character  of  the  passes  or  of  the  regions  through 
which  armies  marched,  and  of  the  various  difficulties  and  obstacles  that  lay  in  their 
paths.    Now,  this  attempt  to  get  near  first-hand  knowledge  seems  to  me  to  be  the 
root  of  the  matter  in  geographical  success.    There  is  still  a  tendency  to  make 
geography  merely  a  record  of  btatistical  information.     I  think  that  we  try  to  do  a 
great  deal  too  much — that  is  to  say,  that  we  make  a  mistake  in  trying  to  cover  the 
whole  area  of  the  world.     It  would  bo  very  much  better  if  we  first  of  all  worked 
out  more  thoroughly  certain  detailed  areas.     We  forget  that  what  we  have  to 
teach  is  not  statistics,  but  a  method  of  understanding  geographical  information 
which  will  enable  students  to  use  other  factors  and  data  when  they  come  before 
them  in  their  after-career.     Therefore  I  think  what  M.  Keclus  has  said  this  after- 
noon, and  what  he  has  shown  us  in  these  most  admirable  maps,  should  be  very 
valuable  from  this  point  of  view,  if  it  also  enforces  the  lesson  that  to  get  more  first- 
hand knowledge  and  to  study  in  greater  detail  a  small  portion  of  the  world,  and  to 
understand  the  relations  of  the  different  phenomena  in  that  district — such  as,  to 
take   an  instance,  mountains  and   forests,  and   their  connection   with   life  and 
history — ^is  of  more  value,  and  will  help  more  to  form  a  habit  of  thought,  which 
should  be  the  aim  of  our  geographical  teaching,  than  to  look  at  shadows  all  over 
the  world.     I  have  nothing  more  to  aid  except  to  emphasize  this  very  important 
point,  the  treatment  of  some  part,  at  any  rate,  of  our  work,  the  study  of  a  small  area 
in  a  more  detailed  manner.     I  can  only  thank  M.  Heclus  for  his  most  valuable  and 
interesting  exposition. 

Mr.  CuBDEX  Sandkksox;  I  only  wish  to  intervene  for  one  moment.  The  gentle- 
men who  have  hitherto  spoken  have,  I  think,  been  all  geographers  conversant  with  the 
subject  and  with  matters  of  geography  fully  in  their  mind.  1  beg  to  speak  as  a 
layman  in  this  matter,  and  as  a  layman  to  thank  M.  Reel  us  not  only  for  the 
construction  of  these  maps  and  for  his  contributions  to  geography  proper,  but  as  an 
inspired  teacher  of  geography,  who  shall  not  merely  communicate  to  us  knowledge 
of  the  facts,  but  shall  excite  our  wonder  and  admiration  for  the  world  itself,  which 
is  the  subject  of  geography.  It  is  for  that  contribution  to  human  knowledge  and 
human  aspiration  that  1  beg  as  a  layman  to  thank  M.  Ueclus  for  his  life-long  con- 
tribution to  the  great  work  of  humanity. 
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Prof.  Keglus  :  I  have  to  thank  you,  and  especially  Mr.  Mackinder  and  Prof. 
Ravenstein  and  Dr.  Herbertson,  for  what  you  have  said  with  regard  to  the  usefulness 
of  globular  discs,  and  especially  of  those  which  would  represent  a  large  part  of  the 
Earth's  surface.    I  speak  here,  not  as  a  geographer,  but  as  an  artist ;  and  I  think 
nothing  would  be  more  wonderful  than  to  have  a  model  of  very  extensive  parts  of 
the  Earth,  with  the  real  curvature  and  the  real  proportion  shown,  in  such  a  place, 
for  example,  as  this  hall  of  the  Royal  Geographical  Society.    You  would  then 
have  an  opportunity  of  seeiog  the  whole  of  the  globe  as  well  as  the  various  parts. 
It  is  very  difficult  when  you  see  only  Spain  and  the  South  of  France,  and  the 
western  shores  of  the  Mediterranean,  for  instance,  to  realize  that  it  is  only  about 
150th  part  of  the  Earth.    That  is  because  the  curvature  is  very  small ;  but  with 
the  curvature  very  large,  you  would  immediately  say  this  is  a  tenth  or  a  twelfth  or 
a  fifteenth  part  pf  the  surface  of  the  Earth,  and  so  would  get  a  clearer  idea  of  the 
relative  proportion  of  that  part  of  the  country  with  which  you  were  dealing.     I 
think  the  idea  is  to  be  realized,  and  I  thank  you  for  having  hinted  at  it.    But  now 
another  thing — the  real  and  vertical  scale.    I  do  not  agree  with  the  remarks  of  all 
these  gentlemen,  although  I  think  it  is  necessary  sometimes  to  exaggerate  in 
scientific  demonstration?.     For  instance,  if  you  want  to  show  the  different  tracks 
for  the  tunnelling  of  the  English  channel  between  France  and  England,  you 
would  not  see  the  mere  line  which  is  made  by  the  sea,  and  so  you  are  obliged  to 
deepen  that  ditch  between  France  and  England,  and  to  show  that  it  has  a  certain 
depth  you  are  obliged  to  exaggerate.    There  are  occasions  in  teaching  where 
exaggeration  is  absolutely  necessary.    But  then  I  think  it  would  be  better  to  have 
the  two  things,  to  have  the  exaggeration  which  could  be  shown  on  the  map,  and 
the  true  line  to  show  the  true  state  of  things.    Now,  some  one  referred  to  that 
beautiful  map  of  M.  Cesare  Pomba.    I  am  a  great  admirer  of  it,  and  I  think  it  is  a 
very  good  idea  to  show  Italy  with  its  true  curvature  and  the  Alps  in  their  true 
proportion.    When   we  see  them  on  a  model  in  their  true  proportion,  we  are 
generally  astonished,  and  perhaps  say,  "  They  are  not  very  high ;  I  thought  they 
were  higher.   When  I  am  in  Milan  or  Verona  and  see  them  before  me,  they  seem  so 
majestic ;  of  course  they  must  be  higher  than  that.*'    And  so  we  lose  our  illusion. 
But  I  think  the  reason  for  this  is  because  we  have  had  a  bad  education.    For 
example,  in  certain  atlases   we  see  France  with  its  mountains,  and  not  only 
the  Pyrenees  and  Alps,  but  also  the  mountains  of  the  interior,  and  they  are  shown  in 
such  an  exaggerated  way,  in  proportion  of  one  to  five  or  more,  and  then  we  say  : 
"  How  splendid,  how  well-shaped  that  relief  is !  that  map  is  very  nice.*'    But  it  is 
false;   and  taught  by   that,  you   are  led  to  think  that  nature  has  more  relief 
in  reality  than  she  has.    I  think  we  ought  to  keep  asmnch  as  possible  to  the  truth, 
and  if  relief  is  not  sufficient  to  show  itself,  then  let  us  represent  it  by  a  difference 
of  colour.    For  example,  in  this  map  of  Spain  we  have  tried  to  show  all  the  heights 
from   1000  to  3000  metres  and  more  by  a  difference  in  colour,    because  it  is 
impossible  to  represent  them  by  real  relief.    I  think  there  are  two  schools,  one  of 
perfect  truth,  and  the  other  with  a  certain  condescension  towards  the  illusions. 
Well,  I  think  this  second  school  is  not  the  good  one.    As  a  descendant  of  the  old 
Huguenots,  I  prefer  sticking  to  truth. 

The  Pbesidemt  :  I  think,  before  I  ask  you  to  pass  a  vote  of  thanks  to  M.  Reclus, 
I  ought  to  say  that  we  as  a  society  are  bound  to  further  the  views  which  we 
believe  to  be  correct,  and  which  M.  Reclus  has  expounded  to  us  now  on 
two  occasions  when  he  has  been  so  kind  as  to  pay  us  visits  here.  He  has 
impressed  upon  us  the  importance  of  the  use  of  globes,  and  the  importance 
of  teaching  by  means  of  globes.  He  has  reminded  us  that  in  the  days  of  the 
Renaissance  they  were  universally  used.    Sir  Francis  Drake  and  Cavendish  and 
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FfUniher  certainly  took  globes  like  that  to  sea  with  them,  and  puzzled  out  their 
pcoUttms  on  the  globes,  and  it  is  far  easier  to  understand  problems  in  geography  by 
uiDg  a  globe,  than  by  drawing  imaginary  spherical  triangles  on  a  piano  surface.  I 
andflratand  from  Mr.  Reeves  that  he  has  now  iDtroduced  the  plan  of  teaching 
naotical  astronomy  and  the  problems  of  geography  by  means  of  globes.  M.  Reclus 
has  pointed  out  to  us  the  importance  of  these  relief  maps,  to  enable  us  to  under- 
•tand  that  we  are  looking  at  a  rounded  and  not  at  a  plane  surface.  And  then  with 
regard  to  the  larger-scale  maps,  he  has,  after  much  thought,  adopted  Mr.  Fatteson^s 
plan  of  using  metal  and  printing  on  it,  instead  of  the  old  plan  of  moulding.  These 
improTements  are  all  very  important  for  educational  purposes,  and  as  he  has  most 
kindly,  as  I  understand  him,  presented  our  Society  with  these  two  models,  it  will  be 
our  endeavour  to  make  his  plan  known  as  widely  as  possible  amongst  men  engaged  in 
education,  and  so  we  trust  that  this  immense  improvement — and  it  cartainly  is  an 
immense  improvement — in  the  method  of  teaching  geography  will  gradually  be 
introduced  into  this  country,  and  that  a  large  demand  will  arise  for  these  relief 
maps.  I  would  ask  you  to  pass  a  vote  of  thanks  to  M.  lleclus  for  his  great  kind- 
ness in  coming  over  here  to  address  us,  and  for  bringing  with  him  these  maps  for 
onr  instruction  and  use.  I  at^k  you  to  pass  a  vote  of  thanks  by  acclamation  to  M. 
RecluF. 
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By  the  PRESIDENT. 

The  great  work  of  the  Antarctic  Expedition  was  achieved  by  sledge 
travelling,  and  tlio  clearest  way  of  giving  an  idea  of  the  extent  of  this 
work  is  by  presenting  it  in  tabulated  form.  The  autumn  travelling 
occupied  from  February  18  to  April  3  under  most  rigorous  conditions 
of  climate. 

The  spring  travelling  comprised  two  main  expeditions  to  the  south 
and  inland  to  the  west,  two  supporting  parties,  and  one  depot  party. 

There  were  also  ten  reconnoitring  parties  to  explore  the  region 
nearer  the  ship.  Five  went  out  in  the  intense  cold  of  the  early  spring — 
one  towards  the  mainland  to  south-west,  another  towards  the  mainland 
to  west,  and  three  t(j  examine  the  island  of  the  volcanoes.  Of  the  five 
later  parties,  one  was  to  (.'ape  Crozier,  another  along  the  west  side  of 
Mount  Erebus,  two  to  the  land  to  the  south,  and  one  to  explore  a  smaller 
volcanic  island.     Altogctlier  eighteen  sledge  parties. 

AUTl.MN    TllAVKLLlNG. 


I  late. 


( »nioM. 


Mtii. 


IVnip.       I  lays. 


UciuarkM. 


Fob.  18-22      Shackleton 
Wilson 
Ferrar 


r> 


Tu  the  iulund  15  miled  south- 
south-west. 

Aboended  peuk  of  island,  272(» 
feet,  and  found  clear  road  to 
the  south. 

iCetumed  with  considerahlo  in- 
formation as  to  the  lie  of  the 
land. 
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Date. 


Officers. 


Men. 


March  3-20 


Boyds 

Skelton 

KoetUiU 


March  3- 12     Bame 


:  Evans 
I  Quarlly 

Wild 
'  Vince 

Hare 
I  Wellcr 
JEIeald 
I  Plumbley 


ardi  31 
to  April  3 

Captain 
Wilson 

Dellbridgc 
Macfarlanc 

1 

Armitage 
Ferrar 

Walker 

Ulisset 

Feather 

Smyth 

Allen 

Williamson 

Temp. 


-42° 


Days. 


17 


liemarks. 


40° 
48° 

67° 


i) 


To  go  round  Mount  Terror. 
Captain  was  going,  but  he 
sprained  his  knee.  Eight 
dogs.  Snow  very  soft.  March  7, 
Bame  went  back  with  men« 
the  other  three  proceeding  on 
ski ;  but  unable  to  reach  Gape 
Croiier. 

Bame  reached  crest  of  hills  on 
March  11.  Heavy  gale  and 
drift.  Party  left  the  sledges 
and  made  fur  the  ship.  Yince 
fell  over  precipice  into  the 
sea.  Hare  under  snow  for 
thirty-six  hours.  Rest  found 
their  way  to  the  ship. 

I 

Loads  too  heavy.  F«>ur  sledges 
and  eight  dogs.  Only  got 
ly  from  ship.  Cold  intense. 
With  twelve   men    and    the 

I     dogs.    Dogs  all  refused  duty. 

I    Two  sledges  and  nine  ther- 

^  mometers  loft  behind.  Men 
suffering  severely  after  reach- 
ing barrier  feurfuce.    Too  cold 

I     for  camping  out. 

^  Object  was  to  place  a  deput, 
but  decided  to  return. 


Autnmu  travelling  was  first  undertaken,  in  polar  work,  when 
McClintook  was  away  from  October  2  to  10;  Aldriohi,  October  2  to  6 ; 
and  Mecham  5  days,  laying  out  depots  in  1850.  In  1875,  in  the  same 
month,  Markham,  Parr,  and  May  were  away  21  days,  Aldrich  13,  and 
Egerton  4.     It  is  excessively  severe  work. 

Scott  considers  the  autumn  journeys  to  have  been  useful  because 
they  gave  experience,  and  when  the  spring  came  he  felt  that  ho  **  could 
not  be  sufficiently  thankful  that  most  of  us  had  had  an  opportunity  of 
spending  a  few  days  in  the  autumn  travelling."  The  furious  gales  and 
very  low  temperature  uade  it  more  severe  work  than  in  the  Arctic 
autumn  travelling. 

Main  South  Journey. 
Depot  Party. 


Date. 


GfHcers. 


Mcu. 


Sept.  17-19  '  The  Captain 
Sept.  2:t  to  I  Shackleton 
Oct.  4       !  Bame 


Shackleton     Feather 
The  Captain  .  {boatswain) 


Temp. 

H(!avy 

gale, 
-51° 


Days. 


10 


Remarks. 


With  tlie  dogs.  Such  a  hurri- 
cane that  they  had  to  return 
on  19ih.  Barne  badly  frost- 
bitten. 

Started  again  on  the  23rd.  To 
Depdt  A,  60  miles  south  of 
the  ship  and  8  miles  from 
the  land,  79«>  45'  S. 
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Supporting  Parly. 


Date. 

OflBcen 

1 

Men. 

1 

Feather        ; 

Temp.     Days. 
26 

Remarks. 

Oct.  29  to 

Barne 

Accompanied  the  main  party  to 

Not.  24 

Dai  ley 
Grean 

Bepdt  A,  Nov.  11.      Retani 
journey  Nov.  15-23. 

Ilandalev 

Joyce 

i  Kennar 

Smyth 
,  Weller 

Williamson  ! 

Pillbeam 

1  Baokridge    j 

1 

m 

Afdt 

n  Party. 

Temp. 

IMte. 

Offlceni. 

1  Snaicher,  rf.Dec 

Day**.                     Remarks. 

Nov   2  to 

The  Captain 

.  9    -30^ 

94     All    the  dogs,   but   they 

Feb.  5 

Bhaekleton 

2  Vic 

16 

began  to  fail  on  Nov.  15. 

WiUon 

3  Wolf 

19 

Nov.  16  to  Dec.  16,  relay 

4  Granny         „ 

20 

work   in  soft  snow ;   15 

5  Brownie        „ 

26 

miles  for  5  made  good. 

<;  Clarence       ,, 

31 

Dec.  16,  Depdt  B,  3  weeks* 

7  Spend,  d.  Jan. 

1 

provisions.    Went  south 

8  Nell 

2 

with  4  weeks'.    80°  30' 

9GU88 

3 

8.,  162°  E.,  7  miles  from 

10  Bismarck      ,, 

4 

a  headland. 

1 1  Bobs              „ 

5 

Dec.  30,  reached  82°  17'  8., 

12  Kidd 

5 

163°    E.       Attempt    to 

13  Birdie 

10 

reach  land. 

14  Joe 

10 

Jan.  1 ,  dogs  useless.  Jan.  9, 

15  Lewis 

11 

dogs  unharnessed. 

1()  NigrgtT 

15 

Jan.   13,  two  days'   pro- 

17 Jim                „ 

15 

visions  left.     B. 

1 8  BUnco 

Arrived  depot  B. 

19 

Jan.    15,    breakdown    of 

Shackleton. 
Scott  and  Wilson  pulling 

270  Ibi.  each. 
Jan.  28,  I>epdt  A. 
858  geographical  miles. 

973  Stat  miles. 

Main  West  Journky. 
Supporting  Party. 


Date. 

Officers. 

KoettUti 
Terrar 

1 

Men. 

Nov.  29  to 
Dec.  18 

Hubert 
'  Dell 
!  Whitfield 

Clark 
1  Dellbridge 

( 'roucher 

1 

Temp. 


Dtvs. 


20 


Remarks. 


To  accompany  the  main  west 

division  for  ten  days. 
Turned  back  December  9. 


No.  III.— September,  1903.] 


Y 


COMMANDER     R..F.    SCOTT,   R.N. 


READY  AVE    REAJ3V 


LIEUT,   e  .  SHACKLETON.R.N.R. 


l'  FOR.TlTUDl'NE   VIITCIMUS 


D?   E.WILSON 


£l£S    WON  VERSA 


R.SKELTON.R.N. 


LIEUT.  M.BARNE,  R.N. 


I  NEC 


TEMERE    NEC   TIMIRE 


LIEUT  A.B.ARMITAGE.R.N.  R. 


SEMPER   FARATUS 


jw«r„«,  f„.Fi^s lill    1^    ■■    r>rr?   ^ia 

SLEDQE   FLAQ8  OF  THE 


D?    R.KOETTLITZ 


XII.     SrK£    JLABOIt£ 


LIEUT.  C.  W.  R.ROYDS,R.N. 


SEMPER    PARATUS 


FERItE    VA  FERME 


H.J  .FERRAR 


L.C  .BERNACCHI 


RAPUl    RAPUl 


J  .V.   HODGSON 


DREAD     GOD 


RED  BLUC 


JRc^farenc«/  /br  Flaxjs 


BLACK  VCLLOW  CRMINI. 

ELD 


DISCOVERY"   EXPEDITION. 


Y    2 
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Main  Party. 


Date. 


OfBcere. 


Nov.  29  to       Armitage 
Jan.  19     I    Skelton 


Men. 


E\raD8 

Maofarlaoe 
Gilbert  Soott 

R.M. 

Walker 

Qaartlj 

Allen 

Handsley 

Wild 

Dnncan 

Bnckeridge 


Temp. 


Days. 


53 


Remarks. 


Dragging  240  Ibi.  per  man. 

29  miles  over  sea-ice,  then 
1 9 miles  np  a  snow-filled  valley 
to  the  foot  of  mountains 
11,000  feet  high. 

Had  to  work  by  relays;  4500 
feet. 

A  week  trying  to  ascend  a 
mountain. 

Descended  2000  feet  on  to  a 
glacier,  then  always  ascend- 
ing for  the  next  50  miles, 
with  crampons.  Left  six  men 
at  8000  feet,  sick  from  alti- 
tude. Beached  9000.  Officers 
and  four  men.  Jan.  6,  38 
days  out;  14  days  return- 
ing. 141*6  itat.  miles  from 
tihip  (1SI8'7  geographical 
miles),  77°  21'  8.,  157°  26'  E. 

587  stat.  miles. 


Eably  Spbimo  Partiss  in  Extreme  Cold. 


Date. 


Sept.  2-7 


Officers. 


Sept.  10-19 


The  Captain 

Skaokleton 

Skelton 

Wilson 

Ferrar 

Bojdi 
KoettliU 


Men. 


Feather 


Sept.  10-24    Axmitage 
Ferrar 


Sept.  24  to 
Oct.  2 

Oct.  4-25 


KoettUti 
Bemaochi 

Boyds 
Bkelton 


Lashly 
Quartly 
Wild 
Evans 

Cross 

Heald 

G.  Scott,  R.M. 

Walker 


Temp. 


Days. 


50° 


-52° 

Heavy 

galea 


-45 


14 


Dailey 


Evans 
Lashly 
Quartly 
Wild 


-40° 

every 

day; 

once 

-58° 

lowest 

record- 
ed while 

travel- 
ling. 

Furious 
gale 

5  days 


8 


21 


Remarks. 


With  fifteen  dogs :  to  examine 
the  bay  and  islands,  and  the 
glacier  north  of  winter  qoai- 
ters. 


Attempt  to  reach  mainland  to 
south-west,  and  explore 
Mount  Discovery. 


To  reach  mainland  to  west. 
Came  to  a  glacier  on  the  main- 
land, and  ascended  it.  Came 
back  in  a  broken-down  con- 
dition :  Ferrar,  Cross,  and 
Heald  with  scurvy.  Ferrar's 
life  was  saved  by  Heald. 

To  Brown  and  Black  islands. 


ToCapeCroiier.  Skelton,  roped 
with  men,  made  a  wonderful 
descent  to  the  sea-ice.  Found 
the  record.  Royds  suffering 
from  cramp. 
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Exploring  Pabties  in  the  Summkr. 


Date. 


Nov.  3-20 


Not.  3-7 


Dec.   20  to 
Jan.  30 


Dec    29  to 
Jan.  8 


Jan.    14-26 


Officers. 


Boydi 


Bkelton 
KoettUti 


Bame 


Koettliti 
Hodgson 
Terrar 


Koettliti 
Ferrar 


Men. 


Temp.   I  Days. 


Royds  !  Gales 

Plumley        i7th,  8th, 
Blissett,  R.1I.     1 1th, 
Merton  Tith. 

Macfarlane   | 
Alleo  I 

Dell  sup- 
Iporting*^ 
I  . 

Hure 


Smyth 

Plumley 

Dell 

Handsley 

Williamson 

Crean 


17 


40 


11 


Remarks. 


I'o  Cape  Croner.  Record  left 
— **  All  well,  iVor.  2."  Found 
hy  Colbeck,  Jan.  18.  1903. 
^nperor's  egg  found.  Brought 
back  many  eggs.  The  three 
last  men  for  a  day  to  give  a 
start. 


I 


To  the  glaeier  snout,  and  Razor- 
back  Ishind  in  the  bay,  to 
look  for  ro(^eries.  On  lower 
slope  of  Mount  Xrebus. 

To  depot  A,  two  sledges,  1148 
lbs.  Went  beyond  A,  ex- 
ploiin*:  the  coast  to  79°  60*  8. 
Turned  back  Jan.  14.  Back 
at  A  Jan.  24. 


To  explore  Brown  Island. 
Ascended  2750  feet  to  its 
summit.  Found  a  volcanic 
cone  and  crater. 


12     To  examine   and  explore  the 
Bluff. 


ToLAR  Journeys  compared. 


Year. 


Name. 


DU.  in 

Stat.  m. 


Day; 


Remarks. 


1853 
1854 

190S 


McClintock 

Mecham 

Mecham 


I 


rSeott,      Wilson, 
\  and  Shackleton 


} 


1328      !()5      1629  lbs.  of  fresh  meat.     No 'logs. 
Iltj3        94      1460  lbs.  of  fresh  meat. 

1336       70  ,  1  reindeer,  3  hares,  30  ptarmigan.     20' a  day! 
No  dogs. 

973  '     94   i^^*  ^^^  ^^^^  fortnight.     Afterwards  gradually 
\     became  useless. 


1853 

!  Sherard  Osbom 

935 

92 

No  dogs. 

Richards 

840 

86 

1851 

3IcClintock 

770 

81 

1853 

Vesey  Hamilton 

675 

55 

1876 

Aldrich 

630 

84 

1853 

Xares 

630 

57 

1876 

Markham 

600 

72 

1851 

Ommanney 

480 

60 

•» 

Sherard  Osbom 

534 

58 

1903 

/  Armitsga      and  t 
\    Skelton            / 

♦JOO 

52 

Over  difficult  mountains  and  glaciers. 

No  dogs. 

1903 

Barne 

500 

40 

No  (logs. 

1854 

Roche 

590 

39 

With  dogs  entirely. 

»»         •«         '» 

(     306     ) 

ON   SOME  NEW  LAKES  AND  A  LITTLE-KNOWN   PART  OF 

CENTRAL  NEWFOUNDLAND. 

By  J.   G.   MILLAIS,   F.Z.S. 

Sometime  in  the  eighties  the  well-known  geographer,  Mr.  Howley, 
undertook  to  map  as  muoh  as  possible  of  the  centre  and  southern  part 
of  Newfoundland.  For  this  purpose,  he  chose  a  route  from  the  east  at 
Alexander  bay.  All  the  coast-dwellers  and  men  who  had  been  a  short 
distance  into  the  interior  after  furs  or  caribou  said  he  would  certainly 
fail,  owing  to  the  difficulties  of  transport.  However,  thanks  to  the 
skilful  guiding  of  an  Indian  and  the  efficient  support  of  his  men, 
Howley  succeeded  in  getting  right  up  the  rocky  Terra  Nova  river,  past 
Molly gojaok  lake,  and  along  the  ground  to  the  north  of  St.  John's  lake, 
where  he  seems  to  have  roughly  mapped  the  country  by  eye- sketching ; 
eventually  he  turned  south,  and  out  to  the  southern  coast  through  the 
dense  country  of  the  Kaegudeck  and  Meddonegonnix  lakes.  Howley 
mapped  very  accurately  his  actual  line  of  route  and  the  country  within 
view,  and  succeeded  in  making  an  excellent  journey  where  others  would 
have  failed.  To  this  day,  however,  a  very  large  portion  of  Central 
Newfoundland  is  less  known  than  Central  Africa,  and  much  work 
remains  to  be  done  in  the  square  enclosed  on  the  north-west  by  the 
Annieopsquolch  mountains,  on  the  south-west  by  the  La  Poile  river,  on 
the  south-east  by  the  Meddonegonnix  Lake  river,  and  the  north-east  by 
the  Gander  river.  The  interior  of  the  country,  too,  lying  immediately 
north  of  the  southern  coast  is  also  unknown,  no  hunting  or  other  parties 
ever  penetrating  this  region. 

Some  years  after  Howley's  successful  journey,  another  scientific 
expedition  left  the  coast  by  the  same  route.  The  leader  was  a  good 
man  and  a  good  geographer,  but  had  little  knowledge  of  Indians  and 
their  ways.  He  knew  how  to  equip  an  expedition  and  how  to  map,  but 
in  this  case,  what  was  quite  as  important  a  matter,  he  did  not  possess 
tact,  nor  did  he  know  that  it  was  unwise  to  contradict  a  red  man  flatly, 
and  differ  on  the  subject  of  a  country  of  which  as  yet  he  knew  nothing. 
Arrived  at  St.  John's  lake,  the  leader  turned  to  a  man  from  the  coast  who 
likewise  had  never  been  so  far  before,  and  said,  "  Jim,  how  long  is  this 
lake  ?  "  *•  Fourteen  miles,  boss,"  replied  the  man.  "  Lake  6  miles  long," 
broke  in  the  Indian.  *'  Tm  sure  it  is  double  that  distance,"  unwisely 
<^ugg6sted  the  first  white  man,  gazing  into  the  hazy  distance.  The 
Indian  gave  a  grunt,  and  half  an  hour  afterwards  the  second  expedition 
to  St.  John's  lake  was  lamenting  the  loss  of  its  guide.  The  whole  party 
then  immediately  returned  to  the  coast 

As  each  year  drove  the  caribou  from  the  coast,  the  men  from 
Alexander  bay  kept  following  them  further  and  further  into  the 
interior.  It  was  considered  impossible  to  work  up  the  Terra  Nova 
river,  and  few  had  ever  ventured  beyond  Pinson's  brook,  where  rapids 
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begin.  The  usual  plan  was  to  wait  till  the  ice  formed  on  the  Terra 
lake,  and  then  sledge  up  this  and  George's  pond  to  the  western  end, 
and  hunt  the  high  country  on  the  western  plateaux.  Every  year,  how- 
ever, the  caribou  kept  moving  further  west,  till  three  years  ago  the  men 
reached  the  furthest  point  which  was  known  to  them,  namely,  '*  Island 
pond,"  a  beautiful  sheet  of  water  dotted  with  many  wooded  islands,  and 
lying  immediately  to  the  north  of  St.  John's  lake.  Here  the  hunters 
got  all  the  caribou  they  wanted  in  a  day,  and  retired  to  the  coast  again 
without  penetrating  further. 

It  was  Mr.  Frederick  0.  Selous,  the  well-known  African  traveller, 
who  next  (1900)  trod  these  wilds  after  Rowley's  expedition.  Practically 
in  the  middle  of  winter,  he  made  a  considerable  tramp  right  across  the 
high  plateau  beyond  George's  pond,  and  as  far  as  the  river  that  comes 
into  St.  John's  lake  at  the  north-western  end.  Here  food  gave  out,  and 
he  and  his  packers  had  to  retreat  as  fast  as  possible  to  their  base  camp 
on  George's  pond.  With  him  went  one  Bobert  Saunders,  an  excelleat 
guide,  who  expressed  the  opinion  to  Mr.  Selous  that  it  would  be  possible 
to  ascend  the  Terra  Nova  river  in  the  autumn,  if  proper  canoes  were 
taken,  and  hunt  caribou  at  the  western  end  of  St.  John's  lake,  where 
the  deer  were  expected  to  be  numerous.  This  Mr.  Selous  did  the 
following  autumn  (1901),  taking  five  days  to  ascend  the  rivers  and 
lakes,  and  enjoyed  such  excellent  sport  on  Lake  St.  John  that  it  was 
for  him  unnecessary  to  travel  further  than  his  base  camp,  which  I 
have  named  Indian  Lookout. 

Thanks  to  my  friend  Selous,  I  obtained  his  guides  in  the  autumn  of 
1902,  and  followed  the  same  route  up  the  Terra  Nova.  I  also  made  a 
base  camp  at  Indian  Lookout ;  but  not  finding  caribou  here,  I  crossed 
the  lake  to  the  north-west,  and  cut  a  road  with  the  axe  through  the 
dense  timber  up  to  the  high  ground  above,  which  I  had  previously  seen 
with  the  telescope.  There  I  made  another  camp,  from  which  I  searched 
all  the  unknown  country  to  the  north-east  and  north-west  by  making 
short  expeditions  of  a  night  or  two,  a^nd  sleeping  out  in  a  reindeer  bag. 

It  is,  perhaps,  necessary  to  go  back  for  a  little  way  and  say  a  few 
words  on  the  geographical  features  and  general  appearance  of  the 
country  on  the  way  up  the  Terra  Nova  river.  After  leaving  the 
railway  at  Terra  Nova  station,  the  traveller  passes  up  a  river-lake 
system  of  about  4  miles  before  entering  the  large  Terra  Nova  lake, 
which  is  some  8  miles  long.  On  each  side  are  dense  forests  sometimes 
several  miles  broad,  and  sometimes  as  narrow  as  a  mile,  this  depending 
entirely  on  the  elevation  of  the  mountain  plateaux,  which  generally 
rise  gradually  away  from  the  river  to  an  approximate  elevation  of  500 
feet.  Where  the  ground  is  flat  it  is  boggy,  and  the  timber  exceedingly 
dense — so  dense,  in  fact,  that  in  most  places  a  man  cannot  get  through 
without  the  help  of  an  axe.  As  the  forests  rise,  however,  they  become 
more  open,  and   higher   still  they  are  interspersed  with  little  opens. 
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locally  called  small  "  barrens/*  The  most  common  trees  are  white  and 
red  pine,  dogwood,  hazel,  rowan,  birch,  and  white  poplar,  whilst  along 
tlie  river-edges  are  often  dense  masses  of  alder. 

After  leaTiDg  the  western  end  of  the  Terra  Nova  lake,  the  traveller 
paddles  easily  up  the  main  stream  of  the  river  for  5  or  6  miles  until 
uightfalL  During  the  next  two  days  the  current  is  too  strong  for  boat 
work«  and  the  river  so  full  of  rocks  and  rapids  that  3*ou  must  travel 
alottg  the  atoneti  and  boulders  bj  the  water's  edge  whilst  your  men 
talH>ur  with  the  caaoew  now  pulling  it  through  the  streams  and  wading 
deep  t^  keep  the  firagtle  craft  from  being  smashed  on  the  jagged  rocks. 
Il  W  vvld  and  rough  work  for  the  men,  but  Newfoundlanders  are  used 
U}  ha¥d«thi|\  and  lie  down  at  night  without  changing,  **  to  steam  the 
Htik^Pt  vMit  v>f  lheai«^  they  say.  If  yon  are  lucky,  you  will  reach  the  fine 
tilk^»  v«f  MvUlygv>jaek  on  tbe  third  day,  a  grand  sheet  of  water  about  12 
mUfNH  rvuuuL  aud  dotted  with  a  few  islands,  on  which  the  great  northern 
divviifk  br«Mf>^K  Another  day  of  hard  toil  for  the  men  and  rough  walking 
tW  \\\p  travt^Uer  brtuga  you  to  St.  John's  lake.  This  is  always  a  difficult 
Uk^  U>  traverKt\  as«  lying  almost  due  east  and  west,  a  slight  breeze  from 
\\\p  wnut  rt^iidere  it  almost  impossible  to  face  without  getting  swamped. 
VVi»  ycx^vp  fv»rtuuate,  however,  on  the  ingoing  journey,  having  a  fine 
ev««iitu^  i^i  which  to  paddle  over  the  glassy  surface.  A  female  caribou 
utiMHl  paying  at  us  in  the  shallows,  and  flocks  of  dusky  duok  (Anas 
i»ttm^HVHi» )  and  (Canadian  geese  (^Anser  canadensis)  drifted  out  of  our  way 
an  wn  tnovod  qdiokly  up  to  the  old-time  battered  tree  of  Indian  Lookout. 
t  tliought  this  would  be  the  end  of  our  journey,  but  it  was  really  only 
th(*  bn^iiining,  for  big  stags  showed  no  signs  of  coming.  Consequently 
I  rt^fotilvod  to  go  and  meet  them,  and  moved  camp,  as  I  have  already 
(lisMitriboil,  to  the  high  plateau  on  the  north-west  end  of  Lake  St.  John. 

W«i  aro  now  in  completely  new  ground,  where  Saunders,  who  is  the 
lildtilifir  of  the  hunting  fraternity,  asserted  no  white  men  had  ever  been 
in  iffnvioiiM  years.  Everything  bore  promise  of  the  numbers  of  caribou 
ilint  frequent  these  woods  by  the  abundance  of  deep  time-worn  trails 
in  dvnry  direction,  but  the  weather  being  simply  perfect,  and  the 
iufnpDrature  that  of  the  south  of  France,  the  large  stags  showed  no  signs 
of  moving  out  of  their  summer  retreats,  although  the  does  had  already 
WfUttntfUOtd  to  travel.  Consequently  there  was  little  to  be  done  in  the 
kuniing  line,  so  I  tramped  the  country  in  every  direction,  taking 
ipmrifm^n  and  making  sketches  for  the  small  map  here  figured.  Imme- 
iliai^ly  to  the  north  of  the  ridge  above  St.  John's  lake  there  is  a  long 
ti//ii//w  sparsely  covered  with  stunted  larch  and  surrounded  by  woods 
//fi  tk«»  went*  Taking  two  bearings  of  45°  from  each  end  of  St.  John's 
lalp^f  ari/1  at  an  apex  of  2  miles  from  the  larger  sheet  of  water,  we  came 
it^  a  NioalUrr  lake  about  a  mile  long,  which  I  have  called  Chough's  pond. 
yttrtu  this  pcmd  runs  a  little  stream  flowing  due  east  for  2  miles,  where 
ii  tsmitHht  itnelf  into  the  fine  lake  of  Island  pond.    Island  pond  is  about 
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o  miles  in  oiroumferenoe.  Though  Howlej  must  have  passed  close  to 
the  lake  in  his  jourDey,  it  is  not  marked  on  his  or  any  subsequent  map. 
Except  on  its  eastern  margin,  where  the  plateau  rises  somewhat  abruptly 
to  about  700  feet,  the  surrounding  country  is  much  broken  and  wooded, 
whilst  the  lake  itself  is  dotted  with  numerous  small  islands  covered  with 


After  spending  some  days  to  the  eastward  travelling  and  sketching, 
during  which  I  shot  two  fine  caribou  stags,  I  next  turned  my  attention 
to  the  north  country.  Passing  directly  north  in  the  direction  of  the 
headwaters  of  the  Gander,  the  traveller,  after  leaving  the  hollow  with 
Chough's  pond,  rises  gradually  for  several  hundred  feet,  and  finds 
himself  in  a  wide  open  plateau  composed  of  "  dry  ground,'*  i.e,  hard 
rock  and  stunted  bushes.  The  general  geological  conditioDs  are  at 
once  seen  to  be  more  northern  from  the  presence  of  various  lichens  and 
arctic  mosses,  whilst  the  keen  bracing  air  denotes  a  considerable  altitude. 
It  was  from  the  northern  edge  of  this  high  plateau  that  on  September 
10  we  first  caught  sight  of  a  new  lake  lying  in  a  great  basin  surrounded 
by  the  usual  well-nigh  impenetrable  forest.  Saunders,  my  guide,  at  once 
said  that  this  must  be  the  lake  he  had  once  heard  an  Indian  speak  of  as 
being  a  place  where  he  had  once  speared  many  deer,  but  to  which  he 
<x>nld  give  no  name  nor  indicate  its  position.  The  following  day,  after 
making  a  forced  march,  we  determined  to  reach  the  lake  and  examine 
its  eastern  end,  where  there  was  a  broad  barren  that  joined  two  great 
forests.  It  took  us  three  hours*  hard  work  to  make  our  way  in  the 
descent  to  the  lake-shore.  The  distance  from  the  open  ridge  to  the 
w^ater  was  only  about  I.^  mile,  but  such  close  forest  I  have  nowhere 
encountered  in  other  parts  of  the  world  where  I  have  hunted. 

Once  arrived  at  the  Sandy  Beach,  at  the  eastern  end  there  is  a 
glorious  view  of  the  surface  of  the  new  lake,  which  Mr.  lleid  kindly 
expressed  a  wish  to  name  after  myself.  The  whole  lake  is  not  so  broad 
as  St.  John's,  but  it  is  considerably  larger,  and  carries  a  greater 
volome  of  water.  About  3  miles  from  the  eastern  limit,  two  long 
points  of  land  project  into  the  lake,  and  give  the  whole  the  appearance 
of  an  egg-glass.  Forests  entirely  surround  the  lake,  whose  sides  are 
for  the  most  part  steep,  and  devoid  of  beaches.  The  circumference 
must  be  estimated  at  about  20  miles.  At  the  eastern  end  there  flows 
in  a  good-sized  stream  (heavily  stocked  with  the  beautiful  onananiche 
or  land-looked  salmon),  which  percolates  from  the  east,  rising  on  the 
high  ground  above  George's  pond,  and  flowing  west  down  a  broad 
valley  about  2  miles  to  tlie  north  of  Island  pond. 

A  glance  at  any  map  of  Central  Newfoundland  will  show  a  fair- 
sized  river  falling  into  the  western  end  of  St.  John's  lake.  It  is  marked 
as  coming  from  due  west,  but  in  reality  it  does  not  come  from  this 
direction,  but  issues  from  the  western  end  of  Millais's  lake  to  the  north, 
where,  after   pursuing  a  southerly  direction  for  some  miles,  it  turns 


312  THE  EIGHTH  II^TERNATIONAL  GEOGRAPHICAL  CONGRESS. 

gradually  to  the  east  till  it  enters  St.  John's  lake  at  the  point  indicated. 
During  the  following  week  I  packed  over  and  made  a  cauip  by  the  new 
lake,  where  I  remained  hunting  and  sketching  for  a  fortnight.  During 
this  time  I  traversed  all  the  vicinity  through,  not  surmounting  the 
high  ridge  to  the  north,  which  divides  this  country  from  the  Triton 
brook,  and  which  is  also  practically  unknown. 


THE  EIGHTH  INTERNATIONAL  GEOGRAPHICAL  CONGRESS. 

The  arrangemeots  for  the  Eighth  International  Geographical  Congresfi,  which,  as 
is  known  to  readers  of  the  Journal,  will  meet  next  year  at  Washingtoo,  are  now 
taking  shape  under  the  care  of  a  committee  (presided  over  by  Prof.  W  J  McOee) 
representing  the  ten  geographical  societies  and  mountaineering  clubs  of  the  United 
Statep,  which  bave  united  to  welcome  the  geographers  of  all  nations  to  American 
soil.  According  to  a  circular  issued  in  June  last,  the  Congress  will  meet  in 
Washington  on  September  8, 1904,  and  will  hold  daily  sessions  on  the  9th,  10th, 
12th,  13ih,  and  14th  of  the  month.  Arrangements  have  been  made  provisionally 
for  an  excursion  from  Washington  to  St.  Louis,  viu  Baltimore,  Philadelphia,  New 
York,  Niagara  falls,  and  Chicago,  between  September  15  and  20,  during  which  the 
Congress  will  be  entertained  by  the  Societies  having  their  head-quarters  at  places 
on  this  route,  the  foreign  members  and  associates  being,  it  is  expected,  the  guests 
of  the  ten  societies  collectively.  At  St.  Louis,  the  members  and  associates  of  the 
Congress  will  take  part  in  the  International  Congress  cf  Arts  and  Scieoces  con- 
nected with  the  Louisiana  Purchase  Exposition,  where  a  geographical  exhibit  is 
also  planned.  In  case  any  considerable  number  of  members  so  desire,  a  general 
excursion  will  be  arranged  from  St.  Louis  via  Laredo  and  the  Mexican  railway  to 
the  City  of  Mexico,  thence  via  the  Mexican  Central  and  El  Paso  to  Santa  Fe,  and 
80  to  the  Grand  Cation  of  the  Colorado  and  on  to  San  Francisco  and  the  Golden 
Gate,  where  the  Western  Geographical  Societies  will  extend  special  hospitality ; 
afterwards  returning  by  way  of  Mount  Shasta,  Portland,  and  Mount  Tacoma,  ann 
through  ,  the  Northern  Booky  mountains  and  the  interior  plains  to  the  eastern 
ports.  It  is  expected  that  special  rates,  from  25  to  40  per  cent,  below  the  ordinary, 
will  be  secured  on  this  excursion. 

The  subjects  for  treatment  and  discussion  during  'the  meeting  at  Washington 
are  classified  under  the  following  heads : — 

1.  Physical  Geography,  including  Geomorphology,  Meteorology,  Hydrology,  etc. 

2.  Mathematical  Geography,  including  Geodesy  and  Geophysics. 

3.  Biogeography,  including  Botany  and  Zoology  in  their  geographical  aspects. 

4.  Anthropogeography,  including  Ethnology. 

5.  Descriptive  Geography,  including  Explorations  and  Surveys. 

6.  Geographical  Technology,  including  Cartography,  Bibliography,  Orthography 

of  place-names,  etc. 

7.  Commercial  and  Industrial  Geography. 

8.  History  of  Geography. 

9.  Geographical  Education. 

The  committee  urge  that  early  notice  be  given  by  those  desirous  of  presenting 
communications  or  proposing  subjects  for  discussion,  July  1,  1904,  being  fixed  as 
the  latest  date  for  submitting  communications  designed  for  printing  in  connection 
with  the  Congress,  and  August  1  in  the  cate  of  abstracts  (not  exceeding  1000 
words  in  length)  designed  for  insertion  in  the  daily  bulletin. 
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Except  in  special  cases,  it  is  anticipated  that  not  more  than  twenty  minutes 
can  be  allotted  for  any  communication,  and  in  cases  where  no  statement  is  made 
hj  the  author  as  to  the  time  required,  only  twelve  minutes  will  be  allotted.  All 
papers  preaented,  and  subjects  proposed  for  discussion,  will  be  submitted  for 
ftppToral  to  a  Scientific  Committee,  whose  decisions  shall,  however,  be  subject  to 
rsiTinon  by  the  presidency  afrer  the  Congress  meets.  Communications  may  be 
written  in  French,  English,  German,  Italian,  or  Spanish. 

The  Committee  of  Arrangements  extends  a  special  invitation  to  geographical 
and  eognate  institutions  to  participate  in  the  Congress  through  delegates,  who  will 
be  expected  to  subecribe  as  members,  though  the  publications  of  the  Congress  will 
be  sent  free  to  all  societies  represented.  Membership  (which  entitles  to  the  receipt 
of  all  publications)  may  be  acquired  by  payment  of  $5,  or  £1 ;  while  ladies  accom- 
panying members  may  become  associates  on  payment  of  half  that  sum,  enjoying 
all  the  privil<^es  of  members  except  the  rights  of  voting  and  of  receiving  publica- 
tioDS.  It  is  asked  that  those  who  intend  to  be  present,  or  desire  to  receive  the 
publications  of  the  Congress,  will  send  in  their  names  at  the  earliest  practicable  date. 

It  will  be  seen  from  the  above  that  every  effort  is  being  made  to  make  the 
eighth  meeting  of  the  Congress  as  much  a  success  from  every  |X)int  of  view  as  its 
predecessors  have  been,  and  it  is  to  be  hoped  that  large  numbers  will  avail  them- 
•elTes  of  the  exceptional  facilities  offered,  not  only  of  enjoying  intercourse  with  the 
geographers  of  the  United  States,  but  of  gaining  an  insight  into  the  broad  geo- 
graphical relations  of  the  North  American  continent. 


REVIEWS- 
EUROPE. 

Botanical  Extedition  to  Corsica. 

•  Ikitanischo  INisi-Btudii'ii  auf  cinrr  FruhliiiL'sfahrt  durrh  Korsika.'    Von  Dr.  M.  IJikli. 

Zurich  :  Fiisi  \-  Beer.     1903. 

In  company  with  friendp,  Dr.  Rikli,  in  the  spring  of  I'JOO,  made  an  excursion  to 
Corsica  to  study  the  vegetation  and  other  features  of  that  island.  The  results 
obtained  have  been  embodied  in  the  small  book  above  mentioned,  which  is 
illustrated  by  twenty-nine  reproductions  of  photographs. 

Corsica  is  an  extremely  rocky  and  mountainous  island,  the  scenery  as  a  whole 
beiDg  as  often  hopelessly  monotonous  as  remarkably  grand.  The  Spelunca  near 
EHsa  is  an  example  of  the  latter.  Geologically  speaking,  (Corsica  is  in  structure 
very  similar  to  Sardinia,  though  some  peculiarities  have  important  effect  on  the 
appearance  of  the  scenery.  The  rocks  and  mountains  are  generally  brilliantly 
coloured,  red  predominating.  These  colours  are  due  to  red  porphyry  and  granite, 
green  serpentine,  and  many  other  minerals.  Many  of  the  rocks  are  corroded  in  a 
remarkable  manner,  on  account,  no  doubt,  of  their  not  being  of  homogeneous 
structure. 

The  vegetation  of  Corsica  is  of  great  interest,  as,  owing  to  the  restricted  area 
nnder  cultivation,  much  of  the  country  is  practically  in  a  wild  state.  A  few  of  the 
chief  characteristics  of  the  Corsican  flora  are  recorded.  Many  of  the  species  appear 
in  large  quantities  and  over  large  areas  in  almost  pure  formations,  and  not  mixed 
"vrith  ether  species.  The  island  has  probably  about  two  thousand  different  vascular 
plants — a  very  large  number  for  such  a  small  district.  An  explanation  for  thb 
may  possibly  be  found  in  two  peculiar  features  noticed  by  the  author.    Many  of 
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the  plants  have  a  very  short  season  ;  they  soon  disappear  and  make  room  for  other 
species.  Theo,  again,  numeroas  local  floras  are  found  restricted  to  small  areap,  and 
dependent  on  some  local  peculiarity  in  the  external  conditions.  The  limestone  flora 
of  Bonifacio  is  an  instance  of  this.  The  formations  of  the  lowlands  bear  an  essen- 
tially xerophil  character,  except  along  the  watercourses.  Higher  up,  however,  in  the 
hills  hygrophil  formations  of  beech  forests  are  met  with.  Three  regions  may  be 
distinguished  when  passing  from  the  lowlands  to  the  highest  points  on  the  island. 
The  lowest  region,  which  is  mostly  under  cultivation,  rises  up  to  900  metres.  The 
vegetation  is  essentially  of  the  Mediterranean  sclerophyll  type.  The  mountain 
region,  900  metres  to  1800  metres,  begins  with  the  upper  limit  of  the  Spanish 
chestnut,  and  extends  to  the  upper  limit  of  the  beech  forests.  The  alpine  region 
includes  the  remainder  up  to  2710  metres.  Grassland  with  low-lying  shrubs  is 
found  here.  But  this  region  is  not  covered  by  a  continuous  coat  of  vegetation, 
this  being  frequently  interrupted  through  peculiarities  in  the  formation  of  the 
substratum. 

The  different  formations  are  discussed  in  detail,  and  many  other  points  of 
geographical,  geological,  botanical,  and  even  ethnographical  interest  are  referred  to. 
The  photographs  bring  out  clearly  the  general  character  of  the  Fcenery,  and  more 
especially  of  the  vegetation.  0.  V.  Darbishire. 

ASIA. 
Asiatic  Russia. 

*  Asiatic  Russia/    By  George  Frederick  Wright.     With  maps  and  Illustrations. 
Two  vols.,  pp.  xiii.,  637.    London  and  New  York.     1903. 

This  work,  due  to  the  enterpriseof  an  American  geologist,  was  originally  planned 
as  a  study  in  physical  geography,  and  took  its  present  form  as  a  result  of  the 
author's  journey  through  China,  Siberia,  and  West  Central  Asia.    In  this  journey 
his  special  object  was  to  study  the  conditions  of  the  Asiatic  *'  backbone  '^  regions 
during  the  glacial  period ;  but  from  physical  research  Dr.  Wright  was  led  on  to 
examine  the  political  and  social  facts — past  and  pre8ent^K)f  the  country  visited ; 
and  thus  the  present  volumes  grew  into  shape.     The  keynote  of  these  volumes  is 
the  connection  of  physical  and  human  history  in  Asiatic  Russia,  and  the  need  of 
studying  both  together.    After  the  "  Physical  Geography,"  therefore  (pp.  13-120), 
comes  the  "  Russian  Occupation "  (pp.  123-340)  ;    next  follow  the  *•  Political 
Divisions"  (pp.  343-116),  and  the  "  Social,  Economic,  and  Political  Conditions  " 
(pp.  419-481) ;  and  the  work  ends  with  a  study  of  the  *'  Natural  History,*'  the 
geology,  climate,  fauna,  and  flora  (pp.  485-581).    Under  **  Russian  Occupation  "  we 
have  a  history  of  the  Slav  conquest  of  Siberia,  Turkestan,  and  Caucasia,  a  very 
interesting  inquiry  into  pre-Russian  colonization,  largely  based  (for  Siberia)  upon 
the  collections  of  the  museums  at  Minusinsk  and  Khabarovsk,  and  a  detailed  study 
of  the  immigration  and  settlement,  both  penal  and  free,  of  the  Russians  tbemselvef. 
In  this  connection  it  may  be  regretted  that  a  map  in  Lansdell's '  Central  Asia,'  show- 
ing the  areas  of  Russian  colonization,  could  not  have  been  taken  as  a  model  for  a 
fresh  and  up-to-date  portrayal  of  the  ethnological  facts  of  Western  Turkestan. 
Under  "Political  Divissions "  we  have  a  brief  but  decidedly  useful  "gazetteer  of 
regions,"  afifording  a  digest  of  all  the  more  important  facts  of  population,  produc- 
tion, inter-communication,  education,  and  physical  environment.     Under  "Soci^.l 
Conditions  "  the  author  gives  an  excellent  summary  of  the  chief  lines  of  road  rail, 
and  river  navigation,  a  carefully  considered  estimate  of"  capacity  for  developmen  - " 
under  various  heads — population,  agriculture,  irrigation,  transport  of  goods,  manu- 
facture, and  industry — and  certain  "  grounds  for  confidence  in  the  future  "  of  Ru^- 
sian  progreEs;  while  under  "foreign  relations"  he  touches  cautiously  but  cheerfully 
upon  the  great  political  problems  ahead  of  Russia  in  Asia.    The  whole  aiea  betwi  eoa 


BEYIEWS.  315 

the  Yenisei,  the  Ural  mountains,  the  ranges  along  the  southern  Turkestan  border, 
and  the  dividiDg  chains  from  the  Pamir  to  Lake  Baikal,  is  considered  by  Dr.  Wright 
to  hftve  been  the  scene  of  a  great  subsidence  in  recent  geological  time.  During 
tliia  aabeidenoe,  as  onr  author  believes,  the  fertile  soil,  called  '*  loess "  in  some 
ragioDSy  and  "  black  earth  '*  in  others,  was  accumulated ;  the  waters  of  the 
Aietic  ocean  covered  all  North- West  Siberia  and  extended  up  to  the  base  of 
the  great  Asiatic  plateau ;  and  when  the  ocean  retired,  it  left  the  seals  of  the 
north  behind  it  in  the  two  isolated  basins  of  Baikal  and  the  Caspian.  The 
■actiona  of  the  present  work  on  Bussian  colonization  in  relation  to  the  Church  and 
the  Baskolniks,  to  the  Village  Commune,  to  the  system  of  compulsory  migration 
^plied  to  "  undesirables "  by  the  village  community,  and  to  the  system  of  free 
peasant  emigration  organized  and  controlled  by  the  Central  Government  (for  the 
mora  reoent  settlement  of  Siberia),  are  especially  worthy  of  study ;  and  not  less 
tM>  is  Dr.  Wright's  analysis  of  the  criminal  statistics,  showing  that  about  50  per  cent. 
of  all  the  Siberian  exiles  of  the  past  consisted  of  i>er8ous  banished  by  the  village 
communities,  forming  01)  per  cent,  of  those  reported  as  banished  by  "  administra- 
tive  process,'*  or  by  order  from  the  Minister  of  the  Interior.  The  author  is  con- 
spicuously successful  in  bis  endeavour  to  present  a  picture  of  the  actual  contemp9rary 
development  of  Asiatic  Bussm.  One  well-established  fact  about  existent  railway, 
steamboat,  industrial,  or  educational  progress,  he  evidently  considers,  is  wortb  reams 
of  discussion  of  obsolete  conditions.  On  this  side  of  his  work  he  has  evidently 
drawn  npon  that  invaluable  work,  tbe  official  *  Guide  to  the  Siberian  Bailway ;  ' 
jnat  as  in  the  historical  chapters  he  owes  not  a  little  to  Vladimir's  '  Bussia  on  the 
Pacific,'  the  best  handbook  yet  published  in  tbe  English  language  on  the  Slav 
oonquest  of  North  Asia. 

In  a  treatise  of  such  distinct  merit  it  seems  almost  ungracious  to  notice  defects. 

Bat  it  is  unfortunately  true  that  the  reader  is  often  harassed  by  the  too  frequent 

obscurity,  carelessness,  and  ambiguity  of  tbe  style,  and  that  strange  inaccuracies  or 

inconsistencies  are  to  be  found  here  and   there.      Thus,  Bering  the  "German,*' 

whose     Danish    nationality    is    elsewhere    admitted   (p.    147),   Mithrii^'itep,    the 

''great  leader  of  tbe  Parthian  empire"  (p.  *J71),  the  **  celebrated  KaraKitai  .  .  . 

who  had  established  hiti  ca^'ital  at  Kulja"  (p.  o('»8),  are   puzzling;  nor  can  we 

altogether  grasp  the  *'  urthodox  "  Mohammedans  of  the  Caucasus,  as  distin^^uished 

from  Sunnites  (p.  34  r»).     The  author  does  not  seem  to  be  aware  that  tbe  railway 

between  Tashkent  and  Orenburg  has   for  some  time  been  in  active  construction 

(see  p.  449),  or  that  the  Baikal-Kalgan  railway  project,  over  the  Gobi,  has  been, 

for  the  time  at  least,  abandoned  in  favour  of  the  branch  along  the  west  slope  of 

the  Great  Khingan  range  conutctiug  the  North  Manchurian  line  with  the  Great 

Wall.    Once  more,  he  seems  to  write  as  if  Timur's  empire  for  years  extended  up 

to  the  walls  of  Constantinople  and  tbe  banks  of  the  Ganges  (p.  371) ;  he  is  rather 

loose  in  his  references  to  eighteenth-century  Russian  history ;  and  his  spoiling  of 

names  is  occasionally  inconsistent  (ey,  Yana  on  p.  80,  Jana  on  p.  87).     But  these 

and  similar  matters  do  not  impair  the  general  value  of  a  most  conscientious  and 

useful  study,  marked  in  every  part  by  an  admirable  candour  and  an  o|)en-minded 

spirit  of  inquiry.  C.  Raymond  Beazley. 

SiBEllIA    AXD   MaNCHUUIA. 

'  The  Real  Siberia,  together  with  an  Account  of  a  Dash  thnugli  Manchuria/     By 

John  Foster  Fraser.     London  :  Casse  11  iJi.  Co.     llJOli. 

This  is  a  short,  unpretentious,  but  first-band  record  of  a  journey  across  the 
entire  length  of  North  Asia  by  the  Siberian-Manchurian  railway ;  it  is  also  a 
record  of  the  observations  of  an  intelligent  and  practical  man,  who  fairly  claims  for 
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his  book  that,  whatever  its  faults,  it  is  the  boaost  work  of  n  man  who  went  out  to 
see,  and  has  writlen  about  what  he  saw. 

The  result  of  Sir.  Fraset'd  inquiries  was  to  show  that  the  popular,  or  ratber 
the  old,  ideas  about  Siberia  were  altogether  wrong.  For  here  was  a  land  of 
immense  agricultural  possibilities,  great  stretches  of  prairie  waiting  for  the  plough, 
huge  forests,  macniGcent  watervays,  and  rising  towui — a  country  that  recalled 
Cacad.i  and  the  best  parts  of  Western  Americn.  The  author  has  called  his  book 
'  The  Beal  Slberin,'  because  in  it  he  has  tried  to  show  that  Che  Siberia  of  coDvicti 
and  prisons  is  paeslog  away,  and  the  Siboriit  of  the  railvav,  the  reaping-machine, 
the  gold-drill,  the  new  towD,  is  awakening  into  life.  He  was  one  of  th«  first 
Europeans — not  a  Bussian — to  cross  Manchuria  by  the  new  railway,  though  he 
did  not  traverse  the  southern  branch  from  Port  Arthur  to  Kharbin,  and  the 
account  of  his  transit  is  both  interesting  and  valuable  as  a  fiiithful  account  of  the 
eiact  state  of  the  "  Chinese  Esstern  Railway"  in  the  autumn  of  lUOl.  Occasionally 
Mr.  Fraser  makes  miBtakes  or  performs  strange  feats  with  Rnssian  words — cedtai 
(Tor  teicluiB)  on  pp.  5IS.  57  may  be  mentiocud,  whore  the  form  represents  neither 
the  letters  cor  the  sound — but  as  a  whole  '  The  Real  Siberia  '  may  be  emphBtlcitly 
commended.    Its  atmosphere  la  throughout  one  of  reality  and  truth. 

C.  R.  B. 


'Durob  die  Handsoliurei  and  Sibirlen.'  Reisen  nnd  Studien  von  Uudolf  Znbel.  nit 
146  Abbildungen  snmeist  uaoh  photographischen  Aufnahmeu  dea  Verfassera. 
Leipzig:  Georg  Wigaud.     1302. 

This  is  one  of  the  most  thoughtful  and  valuable  works  we  have  had  lately  on 
East  Asia — for  with  East  Asia  it  ia  eseentially  concerned.  The  lands  west  of 
Baikal  are  only  touched  on  in  the  last  twenty  pages  (201-811,  Im  "  train  dt  luxe  "), 
while  all  tho  remaining  space  ia  given  to  Pechili,  Manchuria,  the  Maritime  Prorioce 
(Vladivostok,  etc.),  tho  .Vmur,  and  the  Trans-Baikal  region.  The  author  first 
takes  us  from  Pekin  t*)  Shan -liai-K wan  and  the  eastern  end  of  the  Great  Wall, 
then  through  eoutb-vvestern  Minchuria  to  Niuchwaog,  where  he  stops  to  describe 
tiow  Manchuria  became  Kiissian,  and  what  precisely  was  the  stale  of  Russian 
control  and  admtnistratiou  in  the  occupied  provinces  when  he  paaiwd  through 
(.January  to  June.  1901).  Dr.  Zabel  Chen  visits  Che  Russian  leasehold  in  Southern 
Manchuria,  describes  Port  Arthur  and  Dalnii  in  the  Liao-Cung  penioaula,  the  future 
Gibraltar  and  San  Francisco  of  East  Asia,  and  discusses  the  treaty  oblifmtions 
undeiCsken  by  the  Russian  Government  in  respect  to  Manchuria  (P.Lrt  i.,  p[i.  3-90). 

In  the  second  part  of  his  book  the  writer  details  a  wearisome  stay  at  Vladi- 
vostok {Lehen  iind  Treiben  am  Qoldeneri  Unrn),  and  gives  a  fascinating  skelch 
of  a  wiialing  voyage  off  the  Siberian  coaat ;  next  follows  the  journey  by  the  Ussuri 
railway  from  Vladivostok  to  Khabarovsk ;  we  are  then  given  an  historical  sketch 
of  Russia's  advance  from  the  Ur^ls  to  Che  PaciSc  ;  and  finally  we  are  brought  back 
to  Europe,  by  staaincr  up  che  Amur  betn'een  Khabarovsk  and  titretensk,  by  rail 
through  Che  Trans-Baikal  Co  the  Holy  sea,  over  the  Baikal  in  steamer  once  more, 
and  home  from  Irkutsk  by  tho  Siberian  express. 

Two  special  features  may  be  noticed  in  Dr.  Zabel's  work :  firat,  the  admirable 
series  of  lllustratlona,  chosen  with  independence  and  judgment,  often  giving  novel 
and  striking  pictures  even  of  Che  be«C-known  Cblngs  and  places,  and  always  well 
finished  ;  second,  the  pbiloEopblc  and  historical  character  of  certain  chapters  and 
of  many  passages  of  other  chapters.  The  original  diary  form  is  preserved  through- 
out, and  B  vary  clear,  animated,  and  amusing  stylo  is  employed.  Among  the  parts 
which  seemed  to  add  most  conspicuously  to  older  works  we  may  InBtauce — the 
C  of  Port  Arthur  and  Dalnii,  and  of  the  measures  taken  to  realize  a  great 
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military  and  commercial  future  for  the  new  Russian  ice-free  port?,  in  connectiou 
wifth  which  an  instructive  official  plan  of  the  projected  town  on  Talienwau  hay  is 
given  on  p.  75 ;  the  description  of  the  town,  and  especially  of  the  Museum,  of 
Khabarovsk,  and  its  ethnological,  biological,  anthropological,  and  other  collections  ; 
and  the  description  of  Vladivostok.  On  the  other  hand,  the  author  has  perhaps 
not  given  quite  enough  space  and  attention  to  Blagoveshchensk  ;  and  though  one 
IB  grateful  for  the  excellent  letterpress  on  Port  Arthur  (pp.  64-72),  ils  value  would 
haTO  been  much  enhanced  by  Eome  views  of  the  place.  Economical  and  political 
refiaotions  of  no  small  value  are  to  be  found  in  almost  every  part  of  Dr.  Zabers 
book  ;  in  particular  we  may  notice  the  concluding  estimate  of  the  Siberian  railway 
on  ppw  300-307.  A  select  bibliography,  useful,  but  omitting  some  of  the  most 
important  recent  studies  of  Siberia  {e.g.  those  of  Cotteau  and  Henry  Norman), 
oondudes  the  volume.  C.  R.  B. 


*  The  Great  Siberian  Railway.'    By  >I.  M.  Shoemaker.     Now  York  and  London,  IWA 

(i.'p.  Putuam*8  Sons.     Pp.  viii.,  230. 

This  is  a  record  of  a  journey  taken  over  the  North  Asiatic  trunk  line  in  the  spring 
of  1902.     It  is  a  very  condensed,  note-bojk  sort  of  a  record,  which  everywhere 
shows  an  open  and  active  intelligence,  anxious  to  understand,  to  view  things  from 
an  inside  rather  than  an  outside  standpoint,  but  too  careless,  too  much  in  a  hurry, 
to  produce  a  thoroughly  satisfactory  result.     Distortions  of  names  and  incon- 
sistencies of  statement  are  conhtantiy  met  with.     Thus  on  p.  33  we  have  "  Zala- 
toufe  *'  for  Zlato-ust,  the  so-called  "  Golden-Mouth  **  town  of  the  Urals.    On  p.  140 
we  are  told  that  Mukden,  in  Manchuria,  has  20,000  people ;  on  p.  105  the  same  place 
is  credited  with  200,000.     Two  ^lasos  are  made  into  one  in  the  strange  com- 
pound Bitsy-vo-Tsin-cbzou  ;  elsewhere  these  two  cities  of  the  Liao-tung  peninsula 
are  distinguished  (see  pp.  12G  and  130).    The  forms  "  Czar  "  and  «  Ttar,"  *'  Dalni " 
and  *•  Dalney,"  "  Chiliabinsk  "  and  "  Cheliabinsk  "  are  used  interchangeably,  and 
almofat  with  the  freedom  of  an  Early  English  book,  where  one  never  knows  in  what 
strange  form  an  old  friend  will  be  next  disguised.     Again,  while  at  Tomsk  the 
anthor  records,  as  the  only  historical  event  worth  notice,  the  exile  of  Catherine 
Dolgoruky,  he  is  silent  as  to  Theodore  Kuzniich,  the  monk,  and  says  nothing  of 
the  local  tradition  that  under  this  name  lived  and  died  the  Emperor  Alexander  I. 
after  his  disappearance  from  the  world  at  Taganrog.     Lastly,  both  in  praise  and 
blame  Mr.  Shoemaker  is  hard  to  follow.     On  the  one  hand,  we  are  told  that 
Rossis  can  accomplish  more  and  in  less  time  than  any  other  nation  (p.  59); 
on  the  other,  no  improvement  is  said  to  be  discernible  in  the  general  information 
or  intelligence  of  the  people  during  the  last  twenty  years.    As  usual,  the  truth 
lies  between  these  extremes :  Russia  does  not  perform  better  and  quicker  work 
for  civilization  than  other  great  nations ;  but  it  is  idle  to  pretend  that  she  does 
not  accomplish  a  good  deal.     Her  Held  of  action  is  so  vast  that  any  progress 
at  all   among   her  people  afifects   an   immense  area,  both  of   space  and   race. 
Considering  the  backwardness  of  her  development,'  she  has  of  late  advanced  as 
rapidly  as  any  country  ;  and  in  education  the  percentage  of  *'  literates  "  has  risen 
from  11  to  over  25  per  cent,  in  the  last  twcLty  years.     But  when  all  criticism  has 
been  made,  it  remains  true  that  the  general  reader  will  find  much  in  these  pages 
to  interest  and  inform  him,  especially  in  the  copious  extracts  which  the  author 
gives  from  that  primary  source  of  reliable  knowledge  as  to  present-day  Siberia, 
the  *  Guide  to  the  Great  Siberian  Railway,*  published  by  the  Ministry  of  Ways 
and  Communications.  C.  R.  B. 

No.  III.- September,  1903.]  z 
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Sakhalin. 

*  Un  Bagne  Russe '  ('  He  d3  Sakaline  *).    By  Paul  Labbe.    Paris :  Hacbette. 

1903.    Pp.  272. 

This  work  coosifets  of  three  parts — ^a  study  of  the  criminal  transportation  atd 
colonization  in  the  Russian  Botany  Bay  of  the  Far  East;  an  account  of  the 
mines  and  fisheries  of  the  island,  and  especially  of  the  latter  as  affecting  Japanese 
interests  and  the  diplomatic  questions  at  issue  between  Russia  and  Japan ;  lastly,  an 
elaborate  description  of  the  decaying  native  races  of  Sakhalin.  In  the  first,  M.  Labbe, 
in  sharp  contrast  to  Mr.  de  Windt,  criticizes  and  condemns  with  severity,  though 
from  his  indictment  it  is  apparent  that  certain  important  ameliorations  have  been 
gradually  efitfcted  in  recent  years.  In  the  second  part  an  interesting  parallel  to  the 
French  f^hore  question  in  Newfoundland  is  discussed,  and  the  extreme  importance  to 
Japan  of  the  Sakhalin  fisheries  is  shown.  *' '  Grace  k  la  question  des  harengs,  nous 
avons  barre  sur  les  Japonais '  me  disait  un  diplonate  russe."  At  the  same  time  it 
is  contended  that  Russia  will  be  only  too  glad  to  allow  the  Japanese  to  fish  iu 
Sakhalin  waters,  in  return  for  a  friendly  neutrality  as  to  Manchuria.  In  the  third 
part,  by  far  the  most  interesting  and  elaborate,  the  author  makes  a  contribution  of 
distinct  value  to  our  knowledge  of  the  fast-dying  aborigines  of  North  Asia — 
Tunguses,  Giliaks,  Oroks,  Ainus — and  gives  us  a  detailed  account,  from  a  long  and 
close  personal  observation,  of  their  manners  and  customs,  occupations  and  modes  of 
life,  beliefs  and  superstitions,  legends,  songs,  funeral  and  marriage  ceremonies,  and 
festivals.  Especially  is  that  festival  depicted  which  centres  round  the  sacrifice  of 
the  bear,  that  symbolic  animal  *' stronger  than  a  beast  and  wiser  than  a  man"  in 
whom  Kirghiz,  Mongols,  and  Tungus£s  alike  recognize  a  supernatural  pDwer. 

G.  R.  B. 

AFRICA. 

Morocco. 
•  Voyages  au  Maroc  (1899-1901).'    By  the  Marquis  de  Segonzac.    Paris :  Ck)lin.    1903. 

Of  lecent  travellers  in  Morocco,  none  perhaps  has  done  more  to  increase  our 
knowledge  of  the  country  by  itineraries  through  the  little-known  districts  than  the 
Marquis  de  Legonzac,  a  young  and  ardent  explorer  who,  between  1899  and  1901, 
carried  out  a  number  of  venturesome  journeys  in  the  guise  of  a  Mohammedan 
sometimes  passing  for  a  mendicant,  at  others  for  the  servant  of  an  influential 
sheriff,  and  yet  again  as  a  pilgrim  visiting  the  sacred  places  of  the  country.  It 
will  be  readily  understood  that,  journeying  under  these  circumstances,  it  was  no 
easy  task  to  bring  back  a  harvest  of  scientific  results.  Such,  however,  was 
M.  de  Segonzac's  enthusiasm  for  his  self-imposed  task,  that  be  triumphed  over 
all  obstaclep,  and  the  material  which  he  secured  in  the  form  of  route-surveys, 
astronomical  observations,  ethnological  notep,  botanical  and  geological  collections, 
forms,  as  already  stated,  an  imp3rtant  contribution  to  our  exact  knowledge  of  the 
interesting  country  on  which  so  much  attention  is  just  now  focussed. 

M.  de  Segonzac*s  explorations  had  to  do  principally  with  three  distinct  region?, 
and  we  may  glance  at  their  principal  results  for  each  of  these  in  turn.  The  first 
is  the  Kif — that  home  of  turbulent  tribesmen — into  the  interior  of  which  hardly  a 
European  had  previously  penetrated,  though  its  geographical  features  had  been  to 
some  extent  revealed  by  the  painstaking  study  of  native  information  undertaken 
some  fifty  years  back  by  Captain  Beaudoin,  whose  conclusions  are  in  the  main 
strikingly  confirmed  by  his  countryman's  labours.  M.  de  Segonzac  twice  crossed 
the  whole  breadth  of  the  Kif  country,  first  making  his  way  from  Fez  to  Melilla  on 
the  coast,  and  afterwards  returning  from  the  bay  of  Alhucemas  to  Fes  by  a  route 
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panllel  to  the  former.  His  observation?  show  that  the  Kif  mountain  massif  con- 
tuts  of  a  series  of  ridges  forming  concentric  arcs  parallel  to  the  coa^-t-line  between 
the  Straits  of  Gibraltar  and  Cape  Trcs  Forcas.  The  orographic  core  or  centre  of 
the  region  lies  in  about  31°  45'  N.,  between  3°  55'  and  4°  10'  W.  of  Greenwich. 
Among  other  results  of  these  journeys  is  the  means  they  supply  of  elucidating  the 
tmfeli  of  Roland  Frejus  in  lOGf),  the  only  traveller  who  penetrated  the  lUf  until 
reeent  years. 

The  eecond  main  division  of  the  country  on  which  new  light  has  been  thrown 
by  IL  de  Segonzac  is  that  of  the  so-called  Middle  Atlas,  and  of  the  upper  Muluya 
Talley  to  its  south.  Here  his  routes  differed  considerably  from  thoFe  of  his  pre- 
decessors— Rohlfs,  De  Breuille,  De  Foucauld,  and  others — and  besid<  s  crossing  the 
range  twic<*,  towards  its  eastero  and  western  extremities,  he  penetrated  to  its  main 
ridge  from  the  north  at  about  its  centre,  on  the  upper  waters  of  the  Sbu.  South 
of  the  Mulaya  valley  he  likewise  attacked  the  chain  of  the  Great  Alias,  and  effected 
the  ascent  of  Jebel  Aiashi,  which  he  found  to  reach  a  height  of  4250  metres,  or 
almost  14,000  feet,  the  height  which  has  generally  been  assigned  to  it.  The  Middle 
Atlas  is  described  as  formed  by  three  chains  which  fall  in  terraces  to  the  Sbu  basin 
on  the  north.  The  principal  chain  i^  the  southernmost,  which  falls  some  9000  feat 
to  the  Muluya  valley  on  the  south,  and  culminates  in  the  Jebel  Mussa,  13,000 
feet  above  sea-level.  The  third  district  traversed  by  the  author  lay  at  almost  the 
oppoeite  extremity  of  the  kingdom,  in  the  oitremc  south-west,  where,  though  his 
routes  were  not  to  the  same  extent  new,  he  di  1  good  work  in  giving  greater  pre- 
cision to  the  map.  His  observations  confirm  satisfactorily  the  results  of  Joseph 
Thomson  (as  against  the  map  of  M.  dc  la  Martiiiidre),  as  regards  the  position  of 
the  Bibawan  pass  over  the  Great  Atlas  and  its  rule  in  relation  to  the  systems  of 
the  Teosift  and  Sus.  Some  new  routes  were  also  surveyed  in  the  basin  of  the 
latter  river,  and  in  the  Sahel  region  to  the  south. 

Only  the  first  two-thirds  of  the  volume  are  occupied  with  the  author's  personal 
narrative,  which  embodies  many  interesting  details  on  the  c  )untiy  and  its  in- 
habitants, the  remainder  consibting  of  reports  by  specialists  on  the  ethnological, 
meteorological,  geological,  and  other  scientific  material  brought  home.  Of  130 
species  of  plants  represented  in  M.  de  Segonzac's  collection,  twenty-seven  are  new 
to  science  as  coming  from  Morocco,  though  found  in  other  parts  of  the  Mediter- 
ranean region.  An  excellent  summary  of  the  geographical  results  is  supplied  by 
M.  de  Flotte  Roquevaire. 

The  Congo  Statk. 

New  Africa.  An  Essay  on  Government  Civilizition  in  New  Countries,  and  on  the 
Foundation,  Organization,  and  Administration  of  the  Congo  Free  State.'  By 
£.  Descamps.     Translated  from  the  Frcncli.     London :  Sampson  IjOW.     1903. 

This  book,  whose  author  is  Professor  of  International  Law  at  the  University  of 
Louvain,  is,  in  spite  of  its  somewhat  misleading  title,  virtually  a  presentment  of 
the  case  for  the  Congo  State  in  the  controversy  which  is  now  engaging  so  much 
attention,  and  a  favourable  bias  on  the  part  cf  the  writer  is  manifest  at  every  page. 
Still,  the  book  should  certainly  be  read  by  all  who  wish  to  examine  both  sides 
before  reaching  a  final  conclusion  on  the  s abject.  The  services  rendered  by  King 
Leopold  and  his  coadjutors  towards  the  opening  up  of  a  previously  sealed  region  are 
put  forward  with  much  skill,  while  the  reverse  of  the  picture  is  as  far  as  possible 
concealed,  the  abuses  which  it  is  allowed  may  exist  here  and  there  being  treated 
as  incidents  not  affecting  the  general  issue.  The  writer  criticizes  the  false  views 
(as  he  takes  them  to  be)  prevalent  respecting  the  international  status  of  the  state, 
showing — and  with  justice — that  the  Berlin  Act  was  in  no  way  responsible  for  its 
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calliDg  into  being  as  an  independent  sovereignty.  But  like  all  the  apologist?,  and 
not  a  few  even  of  the  criticF,  of  the  state's  policy,  be  seems  to  overlook  an  impor- 
tant consideration,  viz.  that  the  claim  of  the  £tate  to  nearly  a  million  square 
miles  of  territory,  including  some  of  the  most  fertile  and  densely  peopled  regions  of 
Africa,  coald  never  have  been  allowed  by  the  European  Powers,  several  of  whom 
had  prior  intere£ts  in  the  region,  except  on  the  consideration  of  the  philanthropic 
and  international  character  of  the  enterprise ;  and  that  this  fact  places  the  state  in 
an  entirely  special  position  among  the  ranks  of  sovereign  powers. 

As  is  but  natural  considering  the  standpoint  of  the  writer,  the  part  played  by 
King  Leopold  in  the  modern  awakening  of  Africa  is  greatly  magnified.  Many  will, 
however,  think  that,  if  the  merit  belongs  in  reality  to  any  one  man,  that  man  can 
be  no  other  than  David  Livingstone. 


The  Niger. 

*  Le  Niger :  Voie  ouverte  k  notro  Empire  Africain.'    Par  Capitaiue  Lenfant.    Paris 

Hachette.     1903.    Pp.  vii.,  252. 

The  primary  object  of  Captain  Lenfaot's  work,  and  of  the  record  of  that  work 
which  the  present  volume  contains,  is  to  show  that  the  rapids  of  the  lower  Niger 
-HUin  be  ascended  or  desceoded  with  sufficient  ease  and  frequency  for  the  purpose  of 
maintaining  constant  communication  by  water  between  the  npper  river  and  the 
sea.  In  this  enterprise  the  pioneers  had  been  Lieut.  Hourst  and  Captain  Toutee,  of 
whom  the  former  had  denied,  and  the  latter  had  stoutly  affirmed,  the  normal 
<  practicability  of  this  fluvial  route  between  Bussa  and  Say.  Lenfant's  experience 
fully  confirmed  the  optimistic  views  of  Toutee. 

On  February  21,  1901,  a  fleet  of  twenty  boats  under  his  command,  plentifully 
stocked  with  supplies  of  all  kinds,  began  the  asceot  of  the  Niger  at  its  mouth,  and 
on  May  25  that  same  fleet,  uninjured  and  with  all  its  stores,  arrived  at  Say ;  on 
May  29  it  reached  Niaa^,  the  Niger  terminus  of  the  direct  route  from  Zinder 
and  Lake  Chad.  On  this  voyage  the  two  enclaves  leased  to  France  upon  the  lower 
:Niger  in  the  treaty  of  1898— the  **  Enclave  Tout^a  "  in  the  Delta,  on  the  Forcados 
channel,  and  the  "  Enclave  d'Arenberg,"  just  below  the  last  rapids,  and  opposite 
Bajibo — were  visited  and  used  as  bases  of  supply  and  reinforcement.  Captain 
Lenfaot  makes  an  elaborate  study  of  the  hydrography  of  the  Niger  basin,  the 
causes  and  extent  of  the  annual  floodp,  and  the  differences  between  the  upper, 
middle,  and  lower  river ;  for  these  three  sections  he  uses  the  well-known  terms  of 
Joliba,  Issa-ber,  and  Kwarra  respectively.  While  naturally  proud  of  his  achieve- 
ment, and  an  ardent  exponent  of  this  line  of  communication  between  the  sea  and 
the  inner  regions  of  the  French  empire  in  North-West  Africa,  the  author  does  not 
conceal  his  conviction  that  the  projected  railway  from  the  Dahome  coast  to  Say 
(already  completed  as  far  as  Abome)  is  the  only  satisfactory  and  final  solution  of 
the  problem,  the  only  adequate  link  between  the  middle  Niger  countries  and  the 
French  African  littoral.  In  the  future  of  cotton-culture  in  the  Western  Sudan 
Captain  Lenfant  is  a  confident  believer,  and  he  devotes  some  of  his  most  suggestive 
pages  to  an  explanation  of  the  best  methods  to  be  taken  for  ensuring  the  proper 
development  of  native  Industry.  Miss  King^ley  was  fond  of  sayiog  that  the 
remarkable  African  domioion  built  up  by  the  Third  Republic  had,  along  with 
many  merits,  one  chief  defect — a  lack  of  commercial  intelligence.  But  of  late 
there  have  been  many  signs — and  this  book  is  one  of  them — that  Frenchmen  are 
Awakening  to  the  commercial  possibilities  of  "  France  noire."  C.  B.  B. 
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Nigeria. 

*  Letters  from  Nigeria  of  the  Honourable  David  Wynford  Carnegie,  1899-1900.* 
Privately  printed.    Brechin :  Black  &  Johnstone.    1902. 

The  letters  here  printed  were  written  to  friends  at  home  by  the  promisiog  young 
Ki^rian  official,  whose  untimely  death  in  the  performance  of  his  duty  has  been  so 
deeply  lamented  by  all  who  knew  him  and  could  duly  appreciate  his  many  fine 
qualities.  They  present  a  vivid  picture  of  the  everyday  life  of  the  European  in  the 
African  wilds,  and  the  fight  against  adverse  circumstances  which  has  to  be  waged  by 
those  who  bear  conscientioasly  (as  did  David  Carnegie)  "  the  white  man*s  burden  " 
i<^  those  fever-haunted  regions.  But  apart  from  their  pathetic  personal  interest, 
they  contain  many  graphic  touches,  helping  to  a  comprehension  of  the  nature  of  the 
<^uiitry,  the  life  of  its  inhabitantp,  and  their  relation  to  the  white  man  who  dwells 
^QcioDg  them,  which  show  that,  had  he  been  spared,  their  author  would  have  been 
^  trustworthy  instructor  of  the  public  at  home  on  West  African  afifairs,  no  less 
^(^an  a  capable  actor  amid  the  scenes  described.  His  exceptional  talent  for  dealing 
^ith  native  races,  and  his  kindly  feeling  towards  them,  are  cDnstantly  brought 
^^t,  and  the  glimpses  of  his  personal  character  which  they  supply  enhance  the 
^^^ret  at  his  sad  and  untimely  fate. 

AMERICA. 

The  Sierra  Nevada. 

Mountaineering  in  the  Sierra  Nevada.*    By  Clarence  King.    Lond<m  :  Unwin.    1903. 

We  welcome  this  reprint  of  a  work  which  must  always  remain  a  classic  in  geo- 
^apbical  literature,  but  which,  owiog  to  the  fact  that  it  has  long  been  out  of  print 
^lld.  therefore  comparatively  inaccessible,  is  perhaps  not  so  widely  kn^wn  to  the 
Pt'esent  generation  as  it  deserves  to  be.    It  possesses  the  twofold  attraction  of  being 
^v^itt^n  by  a  man  of  science,  capable  of  drawing  the  proper  lessons  from  the  facts 
^l>served,  who  is  at  the  sam3  time  keenly  alive  to  the  glories  of  external  nature,  and 
appeals  to  the  imagination  of  his  readers  in  his  descriptions  of  the  western  forests 
^nd  snowy  mountains  with  a  skill  which  has  rarely  been  equalled ;  while  the  in- 
sight incidentally  conveyed  into  his  own  personality  is  not  the  leaat  of  its  charms. 
The  "book  is  well  got  up,  and  though  it  may  be  thought  by  some  that  its  attractive- 
would  have  been  enhanced  by  illustrations  of  the  striking  natural  scenery  first 
iplored  by  Mr.  King  and  his  companions,  it  is  no  doubt  more  satisfactory  on  the 
vvbole   that  the  book   should  reooain  as  it   left   its   author's  hands.     It  is,  we 
i~epeat,  one  which  should  find  a  place  in  every  geographical  library,  no  matter  of 
l^icw  modest  extent. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Evolution  of  Botanical  Geography. 

*  Botanische  Forschungen  des  Alcxanderzuges.'    Von  Dr.  Hugo  Bretzl.    Leipzig : 

Tcubner.     1903. 

Daring  his  daring  expedition  for  the  conquest  of  India,  Alexander  the  Great 
'Was  accoinpanied  by  a  staff  of  officers  who  not  only  looked  after  military  operation?. 
Out  who  in  part  were  told  off  to  make  observations  of  scientific  interest  when 
visiting  places  which  were  new  to  the  Greeks,  and  India,  of  course,  was  to  the 
Greeks  a  quite  new  world.  The  records  of  these  scientific  observations  made  by 
the  members  of  Alexander's  military  staff  during  their  stay  in  India  and  their 
return  journey  were  deposited  in  the  imperial  archives  of  Babylon.     These  were 
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unfortunately  destroyed  later  on,  but  not  before  they  had  been  made  use  of 
oxtensiyely  by  Theophrastus  nvhen  writing  his '  Stories  of  the  Plants.'  Alexander  the 
Great  was  the  first  to  collect  scientifically  material  for  a  treatise  on  the  distribution 
of  plants ;  Theophrastus  was  the  first  to  write  a  memoir  on  this  subject. 

In  the  book  now  under  review,  Dr.  Bretzl  has  succeeded  in  giving  the  reader  a 
very  good  id^a  of  what  the  Greeks  observed  and  noticed  on  their  expedition  to 
India.  By  quoting  freely  from  the  Greek  text  of  Theophrastus,  and  by  frequent 
reference  to  modern  books,  he  has  been  able  to  establish  the  marvellous  accuracy 
of  the  observations  made  by  Alexander's  officers,  and  the  scientific  value  of  the 
memoir  which  Theophrastus  based  on  those  observation!^.  Though  essentially 
botanical,  the  book  before  us  should  appeal  equally  in  the  first  place  to  the 
geographer,  the  botanist,  and  the  classical  student,  but  in  the  second  place  to 
anybody  who  can  appreciate  the  first  dawning  of  an  important  branch  of  natural 
science — namely,  the  geographical  distribution  of  plants.  Dr.  Bretzl's  book 
contains  many  chapters  which  are  hardly  of  sufficient  general  interest  to  be 
referred  to  here,  but  one  or  two  are  worthy  of  more  detailed  notice.  These  will 
serve  to  show  the  character  of  the  whole  book. 

The  mangrove  forestF,  which  the  Greeks  first  saw  from  their  ships,  have  been 
most  carefully  described  by  Theophrastus  by  the  aid  of  the  material  supplied  by 
the  Greek  officers ;  and  from  the  Greek  text  of  his  work,  Dr.  Bretzl  is  able  to  make 
out  the  chief  components  of  the  mangrove  forest  in  the  Persian  gu^f — the  large 
trees  of  Avicennia  officinalis  with  their  greyish  leaves  form  the  dense  inner  part, 
Rhizophora  mucronata  with  its  green  haves  the  marginal  portion  of  the  forest. 
This  observation  is  new  to  botanists,  as  far  as  the  Persian  gulf  is  concerned,  but  is 
circumstantially  confirmed  by  researches  into  the  mangrove  of  the  Red  sea.  Rhizo- 
phora mucronata  has  been  so  well  described  by  the  Greeks  as  to  make  it  possible 
to  determine  exactly  the  months  during  which  the  Greeks  visited  the  mangrove 
swamps.  They  saw  the  flowers  in  November,  and  the  mature  fruit  in  December 
and  January,  but  they  did  not  observe  the  peculiar  viviparous  germination  of  the 
seed.    This  interesting  phenomenon  was  first  recorJed  by  the  Arabs. 

Theophrastus  comes  to  the  conclusion  that  the  brackish  water  favours  the 
growth  of  the  larger  Avicennia^  whereas  the  smaller  Rhizophora  prefers  the  pure 
salt  water  of  the  sea.  This  view  is  also  held  by  Dr.  G.  Karsten,  and  it  shows  that 
Theophrastus  was  already  hunting  after  a  physiological  reason  for  the  geographical 
distribution  of  plants. 

Schimper  dees  not  record  the  occurrence  of  mangrove  forest  along  the  shores  of 
the  Persian  gulf,  nor  does  he  admit  that  west  of  the  mouth  of  the  Indus  any  other 
plant  but  Avicennia  is  found  as  the  chief  constituent  of  the  mangrove  forests.  On 
reference  to  Theophrastus,  we  find  that  the  Greeks  carefully  noted  the  presence  of 
the  mangrove  forest  in  the  Persian  gulf.  From  their  descriptions,  furthermore,  it 
is  clear  that  Rhizophora  mucronata,  in  addition  to  Avicennia^  formed  part  of  the 
swamp  vegetation ;  thus  we  are  able  to  glean  new  facts  from  ob3ervations  made 
two  thousand  years  ago.  This  distribution  of  the  Mangrove  in  the  Persian  gulf, 
as  mentioned  by  Theophrastus,  receives  ample  confirmation  on  reference  to  the 
excellent  British  Admiralty  charts.  The  mangrove  forests  observed  along  Clarence 
strait  and  along  the  north-eastern  coast  of  Bahrein  island  were  carefully  examined 
by  Alexander's  officers.  These  old  observations  are  compared  by  Dr.  Bretzl  with 
modern  ref  earches,  and  in  the  end  the  reader  gets  a  very  clear  idea  of  these  remark- 
able marine  forests,  and  their  distribution  and  history. 

The  hifctory  of  the  banyan  tree,  Ficus  hengalensis,  is  well  recorded  by  Theo- 
phrastus; he  even  discusses  the  morphological  nature  of  the  props  as  root- 
structures.  But  he  has  come  to  grief  over  the  description  of  the  leaves,  which 
evidently  belong  to  Musa  sapieniiumf  and  not  to  Ficus  hengalensis. 
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The  Oreeki  not  only  made  careful  obaervaiions  when  away  from  home,  bat  they 
•Iso  studied  their  own  flora.  It  was  due  chiefly  to  this  that  they  were  able  to 
notice  ftnd  appreciate  the  many  remarkable  plants  they  came  across  on  their  journeys. 
Thus  very  early  they  separated  geographically  the  sunoy  and  dry  continent  of 
Asia  (including  Africa)  from  the  moist  and  cold  Europe.  Theophrastus  was  able 
to  COD  firm  this  view  from  his  own  observations.  Abies  pectinataj  a  fir,  he  found  to 
be  an  ezclusiyely  European  tree,  not  occurriug  in  Asia,  except  along  the  coast  of 
Asia  Minor,  which,  however,  he  considered  to  have  the  same  climate  as  Greece  and 
the  other  parts  of  Europe. 

The  date-palm  was  correctly  taken  as  the  typical  plant  of  the  sub-tropical  desert 
zone  of  Asia,  the  fir  and  ivy  as  two  types  characteristic  of  the  Central  European  forest 
zone.  This  view  was  held  by  the  Greeks  till  they  came  to  the  Himalayan  hills. 
The  four  typical  coniferous  trees  of  the  Himalayan  forest  mentioned  by  Schimper 
are  also  noticed  by  the  Greeks,  namely,  Abies  Wehltiana  and  Smithiana,  Cedrus 
deodarOf  and  Pinus  exceJsa,  The  latter  occurs  also  in  Macedonia.  The  Greeks 
ascended  the  hills  of  the  Himalayan  range  more  than  21(X)  metres  in  search  of 
wood  for  building  ships,  by  which  to  return  to  <  ireece.  The  vegetation  noticed 
between  900  metres  and  2ICH)  metres  struck  the  Greeks  as  being  remarkably 
similar  to  the  vegetation  of  the  lowlying  plains  of  their  native  country.  B)th 
regions  are  characterized  by  sclcrophytos  (plants  with  hard  leaves).  Bayond  the 
2100  metres  they  got  the  forest ;  they  were  thus  able  to  obs  jrve  the  regional  division 
of  the  vegetation  on  the  mountain-side,  the  higher  regions  of  a  tropical  mountain 
being  generally  temperate  in  character.  The  Greeks  were  very  much  surprised 
to  find  coniferous  trees  so  far  away  from  home,  and  this  discovery  should 
have  put  an  end  to  their  theory  that  the  conifers  were  exclusively  European 
plantp. 

The  Greeks  returned  home  from  India  partly  by  sea  and  partly  by  land.  The 
overland  route  led  them  through  Baluchistan,  where  they  fully  appreciated  the 
ever-dry  sandhills  and  the  genorally  dry  wadis,  which  are,  however,  occasionally 
flooded  during  a  heavy  downpour  of  rain.  The  land  journr y  also  showed  them 
that  there  was  no  connection  between  the  needle-leaved  forests  of  the  Himalaya 
and  Macedonia.  For  this  reason — not  perhaps  very  logically — they  continued  to 
uphold  their  view  that  the  fir  was  essentially  a  European  tree.  Theophrastus  had 
already  come  across  one  exception,  namely,  a  forest  in  Armenia,  which  has 
since  been  admirably  described  by  Radde.  Theophrastus  has  made  mistakes  here 
and  there,  but  in  separating  hin  Eiiropa  from  his  Aai>i,  he  was  practically  preparing 
the  way  for  the  separation  of  what  we  to-day  call  the  Central  European  forest 
region. 

Eratosthenes  was  the  firdt  to  see  that  Europe  and  Asia  could  not  be  separated 
by  a  north-to-south  line  on  geobotanical  eviience.  A  line  should  be  drawn  from 
east  to  west  to  separate  a  northern  from  a  southern  district.  This  view,  which 
makes  the  fir  wmxls  of  Macedonia  and  the  Himalaya  not  widely  separate  groups, 
bit  merely  southerly  outrunners  of  the  large  northern  forest,  has  received  ample 
confirmation  from  modern  geobotanical  research. 

The  attempt  has  been  made  to  give,  in  a  few  words,  some  idea  of  the  scope  of 
Dr.  BretzPs  book,  which  is  a  most  valuable  and  interesting  publication.  It  should 
make  fascinating  reading  for  all  those  who  take  an  interest  in  geography  in  its 
widest  sense. 

O.  V.  Daiuushire. 
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GENERAL. 

MOUNTAINKEBING. 

*  Hochtonren  in  den  Alpen,  SpanieD,  Nordafrika,  Kalifornien  und  Mexiko.*    Von 

Haimund  Sch'afer.    Leipzig :  J.  J.  Weber.    1903. 

Dr.  Scba^er  U  an  ardent  climber  and  a  geologist  as  well  a^  a  doctor  of  medicine. 
His  Tolnme  is  very  various  in  its  contents.  In  tbe  early  chapters  he  recounts  his 
alpine  adventures,  which  include  a  night  in  the  observatory  on  the  summit  of 
Mont  Blanc.  These  are  followed  by  some  tourist's  notes. on  Spain,  and  a  glimpse 
at  Morocco.  The  reader  is  then  called  on  to  leap  the  Atlantic,  cross  by  the  Canadian 
Pacific  Railway  to  San  Francisco,  and  return  by  Mexico  To  the  geographer  the 
most  interesting  portion  of  the  volume  will  be  the  account  of  the  great  Mexican 
volcanoes.  Dr.  Scha''er  climbed  Popocatepetl,  Orizabi,  and  Ixtaccihuati,  and  gives 
interesting  details  as  to  their  features  and  geology.  He  calls  attention  to  tbe 
unequal  melting  of  the  snowfields  under  tropical  skies  which  produce  the  conditions 
known  in  the  Andes  as  ^'  Nieves  penitente>,"  a  term  the  origin  of  which  Dr.  Schafer 
misappreheidtj.  Sir  M.  Conway's  observations*  do  not  seem  to  have  been  taken 
account  of  in  the  explanation  he  offers  of  tbe  phenomenon.  The  volume  is  well 
got  up,  and  fully  illustrated ;  some  of  the  coloured  plates  from  the  author's  sketches 
being  exceptionally  successful. 
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THE  SOOIETT. 

French  Geographers  at  the  B.G.S. — An  excnrsion  to  this  country  having 
been  arranged  in  connection  with  the  Annual  Congress  of  French 
Geographical  Societies,  held  this  j'car  at  Rouen,  an  invitation  was  sent 
by  the  Society  to  the  members  of  the  party  to  a  luncheon  to  be  held 
in  their  honour  during  the  course  of  the  visit.  It  was  at  once  accepted, 
and  Monday,  August  10,  fixed  for  the  date  of  the  reception.  On  that 
day  a  party  of  some  ninety  members  of  the  Congress,  including  several 
lidies,  arrived  at  the  Society's  house  at  11.30  a.m.,  and  was  received,  in 
the  absence  in  Norway  of  the  President,  by  Major  Darwin  and  other 
members  of  the  Society's  Council  and  staflF.  Among  the  distinguished 
visitors  were  M.  Zevrort,  rector  of  the  Caen  Academy  and  president  of 
the  Congress ;  M.  Canonville  Delys,  president  of  the  SocietS  Normande 
de  Geographie;  Generals  Guillet  and  Messonier;  M.  de  Saint  Arroman, 
representing  the  Ministry  of  Public  Instruction ;  M.  Monbrun,  repre- 
senting the  Geographical  Society  of  Gran  and  the  Government  of 
Algeria ;  M.  Monflier,  general  secretary  of  the  Congress ;  and  M.  Sar- 
razin,  the  historian  of  Normandy.  After  examining  the  various  objects 
of  interest  at  the  Society's  house,  including  manuscript  maps  by 
explorers,  early  editions  of  Ptolemy,  and  other  old  geographical  works 
which  had  been  laid  out  for  their  inspection,  the  visitors  proceeded  at 
12.30  to  lunch  at  Limmer's  Hotel,  where  the  chair  was  taken  by  Major 


♦  *  Aconcagua  atid  Tierra  del  Fucgo,*  pp.  55  et  eeqq.    Reference  may  also  be  made 
to  Dr.  HauthaVa  paper  in  the  Reciita  del  Mmeo  de  la  FlaiOy  vol.  x.  (1902). 
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Daxwin,  who  expressed  regret  at  the  inevitable  absence  of  the  Presi- 
dent.   The  other  representatives  of  the  Conncil  included  Lord  Belhaven 
and  Stenton,  Mr.  E.  L.  S.  Cock?,  Colonel  J.  K.  Trotter,  Colonel  C.  M. 
Watson,  Captain   D.  Wilson-Barker,  and  Mr.   D.   G.  Hogarth.      The 
chairman,  in   proposing  in  French  the   toast  of  ''His  Majesty  King 
Cdward  VII.,*'    alluded    to    the    services    recently  renderei  by   the 
King  as  a  messenger  of  good-will  between  the  two  nations;  and  the 
toast   was    dniDk   with    great  enthusiasm,   as   was    also    the    second 
toast,  that  of  "M.  Loubet,  the  President  of  the  French  Republic."     In 
proposing  the  toast  of  the  French  Geographical   Societies,  in  terms 
which  again  elicited  a  warm  demonstration  of  good- will  on  the  part 
of  the  company,  M*jor  Darwin  spoke  of  the  good  work  done  through- 
out  the  world,  largely  under   the   inspiration   of  the   oldest  French 
society,  that  of  Paris,  by  French  travellers,  mentioning  in  particular 
the  names  of  Dumont  d'Urvillo,  who  was  exploring  the  southern  polar 
seas  at  the   time  of  the   English  expedition  under  Sir  James  Ross ; 
Lieut.  Bellot,  who  lost  his  life  as  a  volunteer  on  one  of  the  Franklin 
search  expeditions ;  and  the  Gold  Medallists  of  the  Society,  MM.  Gamier, 
Reclus,  Binger,  and   Foureau.      In  replying   to   the   toast,  M.  Zevort 
expressed  the  thanks  of  the  members  of  the  Congress  for  their  cordial 
reception  by  the  Royal  Geographical  Society,  alluding  to  the  enhanced 
pleasure  derived  from  the  fact  that  they  had  been  received  by  a  son  of 
Charles  Darwin.     MM.  Yial  and  Canonville  Delys  having  altjo  spoken, 
M.  Monbrun  (of  Gran  )  proposed  a  toast  to  the  closer  union  of  the  British, 
French,  and  African  geographical  societies,  remarkiug  that  the  society 
which  he  represented  was  the  oldest  representative  of  the  last  category. 
In  conclusion,  M.  Sarrazin  made  a  courteous  alluaion  to  the  services 
rendered  to  the  Congress  bv  the  British  delegates,  Mr.  II.  J.  Mackiuder 
and  Mr.  J.  P.  Thomson. 

EUROPE. 

Basins  of  Subterranean  Drainage  in  the  Swiss  Alps. — Messrs.  Lugeoo, 

KickliQ,  sDd  Perriraz  bave  presented  a  note  to  the  French  Acadomie  doi  Sciences 
(^CompteB  Jtendus,  cxxxvi.,  No.  18,  May  4,  1903),  on  the  areas  drained  by  rivers 
which  di6apj>ear  uudurgrouad  as  moisured  on  the  1 :  *25,000  or  1 :  50,000  Siegfried 
sheets.     Tlie  follow iog  is  a  summary  of  the  results  : — 

Pre- Alps,  left  bank  of  Kll«^no        8 

Marginal  zone  of  Pre-Ali)9  (botwptn  Rhone  and 

^\l\A  J  •••  •••  •••  •••  ••«  •••  dirt  #•• 

Middle  zone  of  Pro-Alps  (between  Klmn  i  and  Aar)  40 

latomal                          „  10      ... 

Hi^h  Al|>8.  lim" '^tono.  S.ivoy  t«  Aur         28 

Aiir  to  Rensa         ...         ...  21 

Itous^  to  lihiuo     ...         ...  0.) 

Alps  of  Viibii.s.  south  of  Rl.«'«  10 11 

„        Ticino         ...         ...         ...         ...         ...  8 

Orison.**,  .suuth  nf  Rhiiir  ...         ...         ...  !>1 

Tntal         230       ... 


Hectares. 

Acros. 

l,()88-3       ...         2,089  2 

24-0       . 

60-8 

4,123  0       . 

..       10,188  0 

727-7       . 

1,798-3 

11,007  8       . 

..       27,3:)0  1 

3.4391 

8,498-5 

17,189-4       . 

..       42,477-4 

:ir)8-5 

885-9 

(;42-7 

l,r>88-2 

3,5100 

8,090-0 

42.177-7 

..     104  227  4 
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The  majority  of  these  closed  basins  are  in  the  limestone,  which  is  Upper  Jurassic 
in  the  Pre-Alpp,  Urgonian  in  the  outer,  and  Malm  in  the  inner  regions  of  the  High 
Alps.  They  are  rare  and  unevenly  distributed  in  the  crystalline  Alps,  mainly 
where  limestone  occurs,  while  they  are  uncommon  on  the  Flysch  and  absent  in 
the  folded  molasse.  The  majority  are  near  lines  of  faulting,  and  it  is  remarkable 
that  high  parts,  such  as  the  Wildhorn,  Wildstrubel,  and  Zilbem,  loose  their  melted 
snow  by  sinkholes,  and  so  may  be  compared  to  pierced  roofs.  Few  are  found  near 
the  great  valleys.  Most  possess  little  lakes  of  variable  level,  e,g.  Lake  Taney, 
Daubensee,  Glattensee,  Obersee  of  the  Qlarner  Alp?. 

Weather  and  Bird-migrations  in  Hungary. — The  influence  of  weather 

conditions  on  the  arrival  in  Hungary,  in  spring,  of  migratory  species  of  birds,  has 
been  studied  for  some  years  by  J.  Hegyfoky,  who  summarizes  the  results  of  his 
observations  in  the  Meieorologische  Zeitschrift  for  February  of  this  year.  With 
regard  to  the  arrival  of  swallows,  he  has  found  that  the  mean  date  of  arriyal  is 
April  5,  the  isotherm  for  which  day  is  9°'4  C.  (53°  Fahr.),  which  agrees  well  with 
the  facts  observed  with  regard  to  the  temperature  of  the  mean  date  of  arrival  at 
eighteen  different  stations  in  Europe.  A  retardation  of  3*03  days  was  observed  for 
100  metres*  increase  of  altitude,  while  only  1*17  days'  retardation  seems  occasioned 
by  1°  difiference  in  latitude.  For  a  proper  comparison  of  the  arrival  of  birds  with 
the  weather  conditions,  it  is  not  sufficient  to  know  the  mean  date  of  arrival,  and 
Herr  Hegefoky  therefore  attempted  a  comparison  of  the  whole  course  of  the 
phenomenon  with  the  corresponding  weather  conditions.  He  found  that  in  six 
different  years  the  period  cf  five  dajs  in  which  the  arrival  of  swallows  culminated 
was  one  of  low  barometric  pressure.  This  fact  was  most  clearly  marked  in  1898 
and  1899,  in  which  years  the  greatest  number  of  observations  wero  taken,  it  being 
found  that  during  a  period  of  low  pressure  which  prevailed  from  March  25  to 
April  2,  1898,  51'5  per  cent,  of  the  total  arrivals  were  recorded,  and  during  a 
similar  period  in  1899,  from  April  8  to  April  16,  44*2  per  cent.  Much  was  found 
to  depend  on  the  directi<  n  from  which  the  depression  advanced,  for  its  influence 
was  so  much  the  greater  when  its  favourable  side  was  turned  towards  Hungary, 
and  mild  weather  with  south,  south-west,  or  south-east  winds  prevailed.  These 
i^ncluslons  were  also  borne  out  by  observations  of  the  crrival  of  the  cuckoo  and 
other  species.  Dividing  the  country  into  four  main  subdivisions — the  great  plain, 
the  western  region,  with  a  small  amount  of  lowland,  the  eastern  mountains,  and 
the  northern  mountains — the  writer  finds  that  the  birds  arrive  first  at  stations 
in  the  first-named,  an  average  retardation  of  5*1  days  being  observed  for  the 
western  region,  6*1  days  for  the  eastern,  and  10*5  for  the  northern.  These  facts 
are  again  explairel  by  the  climatic  conditions.  Other  observations  show  that  the 
species  which  arrive  early  show  a  larger  amount  of  variation  in  the  date  of  arrival 
than  those  which  arrive  later,  and  this  is  of  course  due  to  the  greater  variations  in 
the  weather  conditions  in  the  earlier  period. 

New  Triangolation  in  Iceland.^The  old  triangulation  of  the  coast  of 
Iceland,  executed  by  Major  Scheel  in  1801-15,  has  been  found  to  be  very  defective, 
and  in  1900  Captain  Hammer  reported  that  it  was  impossible  to  base  a  marine 
survey  on  the  old  triangulati'm  between  Reykjavik  and  the  Homafjord.  It  appears 
from  the  old  map  that  the  s'jrveyors,  owing  to  the  difticulties  of  the  country,  were 
not  always  able  to  complete  the  network,  as  between  Ingolfshofdhi  and  Elifatindr, 
about  GO  miles  distant,  which  they  had  to  connect  by  a  polygon,  and  that  some 
angles  at  the  stations  could  not  be  measured.  Calculations  of  the  line  Stadhfjall — 
Ingolfshofdhi  from  the  net  eastwards  from  Akranesskagen  and  by  the  southern 
seriep,  resulted  in  a  difi'erence  of  about  70  yards.  Accordingly,  in  the  summer  of 
1902,  an  expedition  was  sent  from  Denmark  to  execute  a  new  triangulation  along 
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the  ■outhem  coast,  which  was  divided  into  two  parties,  one  under  Captain  Lund- 
Lanaen  proceeding  to  Horaafj  >rd,  and  the  other  working  eastwards  from  Reykjavik. 
The  former  measured  a  hase  5501'178  yards  long  on  a  landspit  at  the  mouth  of 
Hom«f]ord,  from  which  they  carried  a  network  of  triangles  westwards,  establishing 
■tetisDS  on  the  steep  lofty  summits  of  Thverdrtindsegg  and  Bakkatindra,  and  includ- 
ing the  islands  Hrollaogseyjar  and  Tvisker  in  the  survey.  Being  favoured  by 
calm,  bright  weather,  they  were  able  to  land  and  take  observations  on  the  Hrollangs- 
ejjar.  This  network  was  extended  westwards  to  Kaldbakur  and  Fossntipr,  and 
the  Reykjavik  party,  which  had  fewer  difficulties  to  contend  with,  pushed  its 
triangolation  to  Seljaland,  east  of  Ma^karnj6^  The  woik  was  sitisfactorily  carried 
out,  and  the  results  will  no  doubt  be  at  least  accurate  enough  for  all  practical 
fiurpfxu—Oeoffrafisk  Tidskri/t,  IT"**  Bind,  Hefte  i.-ii. 

ASIA. 

The  Sastoration  of  the  Ancient  Irrigation  Works  on  the  Tigris.— Since 

his  retirement  from  the  8ui)erintendence  of  the  Kgyptian  re3ervuiri<,  Sir  William 
Willcocks  has  been  surveying  the  remains  of  the  old  irrigation  works  in  the  Tigris- 
Enphrates  basin,  in  order  to  ascertain  how  far  it  might  be  possible  to  repeat  in  the 
Mtsopotamian  lands  the  engineeriog  operations  which  have  been  attended  with 
such  signal  success  in  the  Nile  valley,  lie  has  embodied  his  views  on  the  subject 
in  a  paper  read  tefbre  the  Khedivial  Geographical  Society,  Cairo,  on  March  25  of  the 
present  year,  and  since  printed  as  a  panophlet.  His  btudies  on  the  spot  were  greatly 
facilitated  by  the  previous  surveys  of  Commander  Felix  Jones,  to  whom  all  due 
acknowledgments  are  made,  and  whose  two  largo  maps  of  the  Nahrwan  canal 
and  of  the  Tigris  north  of  Baghdad  (1849-50)  are  here  reproduc€d,  together  with 
ten  plates  of  illustrations.  The  now  roughly  completed  surveys  of  the  remains  of 
reservoirs,  dams,  bridges,  and  regulators  between  Dara  and  lUbylon  show  that 
there  were  formerly  three  distinct  irrigation  systems — one  ou  the  left,  another  on 
the  right  bank  of  the  Tigris,  and  a  thinl  connecting  that  river  with  the  Euphrates 
on  the  plains  of  Shinar.  Near  Opis  (later  Antiochia)  at  the  head  of  its  inland 
delta,  the  Tigris  is  joined  by  the  Atheim  (PbyscuH),on  the  left,  and  lower  down  by 
the  Dyala  (Delas),  just  above  Baghdad.  Here  were  developed  the  two  systems  of 
the  Tigris  pro|«r,  that  of  the  Xahrwiiii  cacal  on  the  left,  and  the  Dijeil  on  the 
right  bank.  The  Xahrwan,  the  largest  canal  ever  constructed  out  of  Cnina,  bad 
its  original  head  at  Dura,  about  midway  between  Nineveh  and  Bab>lon,  where  the 
intake  is  still  marked  by  the  mast^i^e  ruins  of  Kaatereh-Ucsareh.  From  tliis  point 
it  was  carried  southwards  for  240  miles  along  the  left  bank  of  the  main  stream, 
feeding  all  the  secondary  canals  drawn  from  the  Atheim  and  the  Dyala,  and  supply- 
ing abundance  of  water  to  many  hundred  thousand  acres  of  rich  alluvial  lands.  In 
the  section  between  the  100th  and  liiOth  mile,  where  Nausherwan's  ruined  palace 
forms  a  striking  landmark,  its  banks  are  studded  with  ruined  citiep,  and  in  some 
places  this  vast  artificial  artery  was  from  10  to  50  feet  deep  and  over  3«J0  feet 
wide.  Its  sudden  ruin,  caused  by  some  unexplained  diversion  of  the  upj)er  waters, 
brought  about  that  utter  desolation  from  which  the  middle  Tigris  region  has  never 
recovered.  The  second  (Dijeil)  system,  though  smaller,  was  still  very  extensive, 
and  jointly  with  the  first  must  have  sulViced  to  irrigate  neariy  2,000,000  acres  of 
extremely  fertile  but  now  waste  lands.  When  to  these  are  added  about  1,500,<X)0 
acres  of  the  third  (Ti-ris-Euphrales)  system,  we  get  a  total  of  2,800,000  acres 
which  might  be  profitably  reclaimed  and  cultivated,  without  including  perhaps 
3,000,000  acres  lower  down  (about  the  Shatt-el-Arab),  which  have  become  too 
saline  to  bo  worth  reclaiming  at  presuit.  "Summing  up  the  figures  for  upper 
Chaldea,  or  the  lands  of  the  [inland]  delta  of  the  Tigri",  and  for  the  swamped 
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lands  of  lower  Cbaldea  between  Babybn  and  Baghdad,  we  have  a  total  area  of 
2,800,000  acres,  and  expenditure  of  £21,000,000  (for  canalization,  earthworks,  and 
weirs),  and  a  return  of  £60,000,000.  These  figures  may  seem  large,  but  we  are  in 
one  of  the  most  famous  tracts  of  the  world,  a  tract  whose  past  history  justifies  us 
in  expecting  that  great  resilts  will  follow  if  we  bring  to  the  solution  of  our 
problems  the  same  wisdom  the  wise  men  of  Cbaldea  brought  to  the  problems  of 
their  day  "  (p.  25).  The  whole  question  is  studied,  not  only  on  its  merits  from 
the  purely  agricultural  standpoint,  but  also  in  connection  with  the  proposed  exten- 
sion of  the  German  Anatolian  railway  to  the  Persian  gulf,  and  on  tbis  question 
Sir  William  has  some  shrewd  remarks.  '*  The  Baghdad  railway — that  Ib  what  I 
ha^e  called  the  Mesopotamian  section — m\\  traverse  these  regions;  its  rails  will  be 
laid  on  the  banks  of  a  renewed  and  remodelled  Nahrwdn  canal,  and  life  and 
prosperity  will  again  be  seen  in  this  land  of  great  vicissitudes.  Shall  the  canal 
be  made  with  British  capital  coming  from  the  west  ?  Speaking  financially,  shall 
the  canal  bd  known  as  the  Katul-iUK^iser-i-Hind,  or  Eatul-il-Eaiser-il-Almaigna ; 
or,  as  of  old,  Katul-il-Kesrawia  [the  "Trench  of  the  Kaisers"]?  Labourers  from 
India — British  subjects — will  dig  the  canals,  construct  the  weirs  and  regulators, 
and  then  settle  down  in  millions  to  reclaim  and  cultivate  these  lands  potent  with 
future  wealth  just  as  though  they  were  in  another  Pan  jab.  The  through  traffic 
between  Europe  and  the  East  will  be  yielding  no  inconsiderable  income,  but  when 
this  traffic  is  supplemented  by  the  transport  of  the  abundant  harvests  of  Chaldea, 
the  Baghdad  railway  will  be  establishing  itself  as  a  financial  success  capable  of 
satisfying  the  most  sanguine  of  its  promoters  "  (p.  32). 

The  Ancient  Bed  of  the  Oxus. — Prof.  Bartold  has  made  an  interesting 
discovery  relating  to  this  vexed  question,  the  details  of  which  were  fally  discussed 
by  Prince  Kropotkin  in  vol.  xii.  of  the  Journal,  p.  306.  Hitherto  no  reliable  notice 
has  been  found  of  the  navigation  of  the  lower  coarse  of  the  Amu-daria  at  the  time 
when  it  flowed  into  the  Caspian  sea.  Now,  in  the  autumn  of  1392  Timur  con- 
quered Mazanderan  and  sent  its  Seiid  rulers  to  Kharczm  (Khiva).  According  to 
Zakhir-ed-din-al-Merash,  a  historian  of  Taberistan  who  lived  at  the  end  of  the 
fifteenth  century,  they  were  taken  by  boat  from  Sari  to  Ogurcha  (an  island  ofif  the 
east  shore  of  the  Caspian),  and  thence  in  boats  up  the  Jihun  (Amu).  Here  the 
author  regards  the  disemboguement  of  the  Amu  into  the  Caspian  as  a  well-known 
fact.  Prof.  Bartold  holds  that  Abulfeda  and  other  writers  simply  reproduced  the 
statements  of  geographers  of  the  tenth  century  and  of  Yakut,  -  while  Eazvin 
(fourteenth  century)  and  Khafizl-Abru  (early  in  fifteenth  century)  give  independent 
testimony.  The  former  states  that  several  branches  of  the  Jihun  enter  the  lake  of 
Kharezm,  but  that  the  main  arm,  passing  through  Eharezm,  precipitates  itself  from 
the  heights  of  Khulm,  which  in  Turkish  U  called  Yordeli  (noise),  for  the  roar  can 
be  heard  to  a  distance  of  2  or  3  farsakh,  after  which  it  falls  into  the  Khazar 
(Caspian)  sea  at  a  place  called  Kbalijan.  From  Kharezm  to  the  Eca  it  is  six  days' 
journey.  Formerly  flowing  into  the  lake  of  Kharezm,  it  changed  its  course  about 
the  time  the  Mongols  appeared  in  the  country.  Khafizi-Abru  makes  the  same 
statement,  saying  that  now — that  is,  in  the  year  820  (1417  of  our  era) — the  Jihun 
had  made  itself  an  outlet  to  the  Caspian,  crossing  the  road  from  Khorasan  to 
Bokhara.  The  Khojent  (Sir-darya),  he  says,  reaches  Farab  (a  place  on  the  Amu 
opposite  Charjui),  and,  continuing  on  its  course,  unites  with  the  Jihun  in  the 
Kharezm  steppe.  In  an  anonymous  history  written  in  1582,  in  Turkish,  for  the 
sultan  Murad  HI.,  it  is  said  that  God,  beiog  angry  with  the  people  of  Kharezm, 
turned  aside  the  Jihun  from  their  capital,  Urgench,  and  that  it  then  flawed  at 
some  days*  journey  from  the  city. — Zendevedeniye,  1902. 

The  Water-parting  between  the  Chitral  and  Gilgit  Bivers.— Major  G. 
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Leslie,  n.E.,  who  bai  laCelj  vUUed  Clio  Bources  of  the  Kuaar  or  Chitral  r 
finally  solved  the  royatery  of  the  Kirumbar  lake,  which  baa  hitherto  beea  supposed 
to  be  the  source  of  the  Yarkhun  (the  main  afflueut  of  (he  Chitral  river)  flowing 
west,  and  of  the  Karumbar  (an  amuont  of  the  Gilgit  river)  flowiag  east  therefrom. 
Ae  was  proved  in  the  case  uf  the  Oxua  sourcoB,  the  lake  is  not,  strictly  speaking,  a 
source  at  all,  but  merely  an  inoideot  io  the  ouree  of  the  Karumbar  stroant  flowing 
»it,  which  baa  its  real  or  ultimate  source  in  a  glacier  which  sits  astride  of  the 
ri^  dividing  the  Karumbar  and  Yarkhun  valleys.  Just  aa  the  glaciarB  and  snow- 
fieida  astride  of  the  NicolaB  range  supply  all  the  oaio  sources  of  the  Oius  in  the 
Pamirs  by  means  of  ladiating  and  diverging  stream?,  so  does  this  glacier  send  down 
one  tributary  to  the  lake  oo  the  course  of  lbs  Earuuibar  (the  lake  is  locally  known 
■B  Zhoe  Sar),  acd  another  to  the  Yarkhiin.     The  glacier,  and  not  the  Inke,  is  thus 


the  common  origin  or  source  of  both  st 
*  rough  sketch  seat  home  by  Major  Leslie. 

ATBIOA. 


The  accompanyiDg  map  it 


£g7pt  Fifty  Tean  hence-— This  is  the  title  of  an  address  delivered  by 
Sit  W,  Willcocks  to  the  Kbedivial  Geographical  Society  In  March,  1902,  which 
ii  piinted  as  an  appendii:  to  the  nbore-noticed  paper  (nee  p.  327)  on  the  restorsCion 
of  the  Meaopotamian  irrigation  work?.  It  deserved,  perhaps,  greater  consideration 
at  the  author's  hands,  fir,  atihough  of  a  somewhat  speculative  character,  this  Qight 
Into  the  future  has  a  busis  of  solid  fuc',  and  in  any  case  has  a  apeciat  value  as  the 
forecast  of  stcb  a  skilled  observer.  Taking  bis  stand,  so  to  say,  on  Iho  barrage 
jut  cDDBtructed  at  Assuau  on  bis  own  plans,  Sir  William  looks  up  and  down  the 
gnat  artery,  and  sees  visions  of  ever-growing  proBt)erity,  not  only  in  Egypt,  the 
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land  immediately  benefited  by  that  great  work,  but  also  in  the  whole  region  from 
the  equatorial  lakes  to  the  Mediterranean.  What,  he  asks,  will  the  Nile  valley 
look  like  fifty  years  hence  ?  And  he  answer^?,  "  Green  it  will  surely  be  ;  but  it  will 
be  no  longer  a  beacon  pointing  to  the  permanent  prosperity  which  the  irrigation 
systems  of  the  ancient  world  could  confer  on  a  country.  It  will  be  a  beacon  showing 
what  modern  irrigation  and  modern  science  cm  do  to  develop  agricultural  wealth." 
Works  will  be  carriei  out  far  beyond  those  of  the  Pharaohs  of  the  twelfth  dynasty, 
works  which,  in  all  human  probability,  will  raise  Egypt  to  a  height  of  splendour 
and  magnificence  never  witnessed  even  by  the  Hamses  and  Thotmes  of  the  Middle 
Empire.  A  chief  fiictor  in  developing  the  natural  resources  of  the  land  to  its  utmost 
capacity  will  be  the  gradual  transformation  now  going  on  of  the  old  basin  irrigation 
to  a  perennial  system,  to  be  effected  by  repealing  the  operations  at  Assuan  on 
a  greatly  enlarged  Fcale  at  all  advantageous  points  in  the  direction  of  Khartum  and 
the  great  lakes.  Here  will  be  constructed  the  vast  reservoirs  by  which  the  upper 
Nile  waters  are  to  be  husbanded  and  brought  completely  under  control,  and  here 
will  be  settled  the  millions  cf  industrious /e/ZaAm  who  "will  have  streamed  south- 
ward into  the  peninsulas  of  Meroe  and  Sennaar,  to  begin  there  a  new  Egypt  which 
may  one  day  rival  the  old."  Another  element  of  prosperity  will  be  the  Suez  Canal, 
a  most  valuable  asset  which  reverts  to  the  Egyptian  Government  in  a  few  decades. 
Then,  fifty  years  hence  there  will  be  communication  by  steam  along  the  whole  length 
of  the  Nile  valley.  By  steamboat  and  by  railway  it  will  be  possible  to  proceed  from 
Alexandria  and  Port  Said  to  Mombasa.  The  products  of  the  Sudan  will  be  finding 
an  efficient  outlet  by  means  of  the  Khartum-Berber- Suakin  railway.  It  may  even 
be  possible,  by  railway  and  by  steamboat,  to  proceed  to  the  Cape.  In  this  latter 
case  a  colossal  statue  of  Mr.  Cecil  Rhodes  will  greet  the  railway  travt  Her  as  he 
passes  the  equator,  just  as  Lesseps'  statue  greets  him  on  entering  the  Suez 
Canal.  The  White  Nile  itself  will  undergo  great  changes,  when  the  sudd  and 
other  obstructions  are  permanently  removed,  and  its  waters,  now  partly  lost  in  the 
terrible  swamps  about  the  Sobat  confluence,  will  flow  over  mighty  weirs  and  dams, 
and  down  well-regulated  channels.  "  From  Lado  to  Khartum  will  be  one  unbroken 
stream,  about  500  metres  in  width,  of  pure  and  wholesome  water,  with  long  rows 
of  willows  by  the  water's  side  on  either  bauk.  The  sudd  regions  and  the  sudd 
marshes  even,  in  great  part,  will  have  ceased  to  exist,  and  in  their  place  will  be  the 
beginning  of  millions  of  acres  of  rice-fields  and  water-nuts."  There  is  to  be  a  huge 
regulating  weir  at  Ripon  falls,  where  the  Nile  leaves  the  Victoria  Nyanza,  and  here, 
as  well  as  at  the  Nile  cataracts,  will  also  spring  up  electric  stations  and  factories  for 
grinding  plantain  meal,  one  of  the  most  nutritious  and  digestible  foods  in  the  world. 
At  Tobongo,  south  of  Wadelai,  will  be  the  great  regulating  weir,  like  those  of 
Assiut  and  the  Delta,  but  very  much  larger.  *'  The  amount  of  water  held  up  will 
be  4  metres,  and  the  width  of  the  weir  will  be  some  400  metres.  It  will  be  possible 
to  discharge  2500  cubic  metres  per  second  at  any  time  of  the  year.  This  quantity 
of  water  will  suffice  for  the  irrigation  of  8,000,000  acres  of  cotton  or  sugar-cane  in 
the  valley  of  the  Nile."  It  is  to  be  hoped  that  no  untoward  complications  may 
arise  to  disappoint  the  author's  sanguine  forecast. 

The  British  East  Africa  Protectorate.— Sir  Charles  Eliot's  recent  report 
on  the  East  Africa  Protectorate  (Africa,  No.  6,  1903)  is  most  interesting  reading, 
and  ODce  more  affords  abundant  evidence  that  in  the  Protectorate  we  have  a 
possession  which  well  deserves  the  attention  of  all  interested  in  the  development 
of  the  British  Empire.  The  record  of  progress  during  the  past  year  is,  on  the 
whole,  thoroughly  satisfactory,  both  as  regards  the  material  improvemeiits  intro- 
duced and  the  tendency  displayed  by  the  native  inhabitants  to  accept  the  control 
of  the  white  man  and  live  peaceably  under  his  administration.     The   policy 
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rscommeiiiii^  by  tlie  High  Com missio tier  of  avoiding  for  the  pregent  a  forward 

policy  in  the  outlying  provinces,  and  concentrating  effort  on  thoee  already  more 

or  )«ss  brought  under  cootrul,  Heems  thoroughly  wise,  for  it  \e  evident  that  the 

Lattei-  districts  will  supply  work  for  the  mjst  energetic  administration  for  some 

time   to  come.      In   the  uorihero   ■puU  of   the   protectorate  (Juhaland,  etc.)  the 

SomaJis  form   a   disturbing   eleraeat,  and   without  greatly   improved    communi- 

catioDs  the   permanent  lettleinent  of   Kiiropeans  among  them,  which  would  no 

doubt  gradually  change  their  altitude,  is  quite  impracticable.     In  the  Tanaland 

proyince  the  fertile  districts  of  the  Lamu  and  lower  Tann  regiooH  are  of  conaider- 

sble  importaiioe,  though  here  too  the  fear  of  Somali  raids  has  to  be  reckoned  with. 

la   the  chief  ccaet  centres,   the  commissiooer   rapjrls   a   groat  improvement  as 

haviog  taken  place  siuce  he  Qrst  knew  them.     At  Mombasa  the  streets  have  been 

drained,  enlarged,  and  beautified,  new  roads  made,  a  holol  and  bank  opened,  while 

a  cathedral  is  in  coatemplation,  and  a  Hmdu  temple  and  Mohammedan  temple 

■re  Dearly  completed.      Improveinects  have  alsi  been   made  at  Lamu,  Malindi, 

Takaungu,  and  Kipini,  and  a  pier  has  been   built  at  Mtanganyiko,  a  grain- 

eiportiog  centio  at  the  head  of  the  beautiful  Kilifi  crotk.     In  the  interior  a  great 

advance  ha«  been  made  at  Nairobi,  where  eKcellcot  roads  have  been  made  in  all 

directions,  and  a  fair  number  of  Bho;:a  opened,  while  there  is  a  decent  hotel  and 

OD0  cab.     The  fiatne^s  of  the  site  (chosen  originally  merely  aa  a  railway  centre) 

is  a  diaadrantage  from  a  aanilary  point  uf  view,  but  the  adjoining  swamp  hae 

been  drained  and  turned  into  market  gardens,  while  it  is  intended  in  future  to 

build  principally  on  the  healthy  surroundiog  hills.     Sir  Cbarles  Eliot  fully  sup' 

ports  Sir  U.  Johnston's  views  aa  to  the  suitability  of  a  large  part  of  the  interior 

plateaus  for   European  settlement,  which  gives  to   the  East  Africa  Protectorate 

^now  embracing  the  whole  ountrj  up  to  the  Victoria  lake)  its  special  importance 

^mong  recent  additions  to  the  British  Empire.     As  a  field  for  colonization  it  is 

compared  with  Australia  and  New  Zealand,  while  it  is  said  to  be  superior  to  South 

^Africa,  though  similar  in   many  wayr.     Ten   years'  eiperience  has   now  shown 

fcbat  European  children  born  in  the  country  can  live  and  thrive  there.    Among 

"the  more  favoured  distiicts,  in  addition  to  Kikayu,  Kenys,  Nandi,  Giias  Ngishu, 

^c,  the  commissioner  refers  specially  to  Njoro,  occupying  the  hrst  low  slopes  of 

*be  Mao  escarpment,  and  to  the  country  lying  behind  Naivasha  and  east  ot  the 

xift-valley,  which  has  hitherto  been  little  known,  but  which  a  recent  visit  enables 

liiffl  to  pronounce  one  of  the  finest  districts  in  the  Protectorate.     The  railway, 

Shough  not  pasjing  through  the  richest  diatrictp,  affords  a  aeries  of  puints  from 

■which   they  are   easily  acceatible.      Wherever  Government   stations   have   been 

vatabliabed,  the  natives  in  the  neighbonrhood  have  become  peaceable  aod  friendly, 

the  obief  difHcul ties  arising  from  the  aclions  of  unscrupulous  traders  in  outlying 

diatricts,  and  from  the  propensity  of  the  natives  to  attack  caravans  of  Bwahilii 

«Dd  Indiana.     In  spite  of  rumours  regarding  the  existence  of  gold-bearing  reefs, 

the  future  of  the  country  lies  in  ita  great  agricultural  resources,  derived  both 

from  its  indigenous  products  and  its  striking  capacity  for  growing  those  of  other 

countries.    It  is  satisfactory  to  know  that  the  protection  of  the  valuable  forests 

has  been  secured  by  the  appointment  of  a  Conservator  of  Forestx.     In  concIuaioD, 

after  pointing  out  that  East  Africa  is  the  greatest  philanthropio  achievement  of 

the  later  cloeteenth  century.  Sir  Charles  Eliot  expresses  the  opinion  that,  with 

proper  measures,  the  country  is  certain  to  piy  its  way  in  ten  years,  probably  in  a 

much  thirter  period. 

Sr.   Hartmann'a  Ezplorationt   in  Sontli-Weat  Africa.— Dr.  George 

llartroaiin,  who  taat  year  gave  an  account  of  his  eiplor aliens  in  the  region  of  the 
lower  Kunei:e  and  Ovampo-lind.b^fjre  the  Bjrlin  Geographical  Society  (see  the  Zeit- 
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Bchrtft  of  that  body,  No.  3,  1902)  has  since  given  a  somewhat  fuller  narrative  in  the 
Beitrdge  zur  Kolonidlpolitik,  published  by  the  German  Colonial  Society  (1902-3, 
part  13).    The  journeys  were  made  in  1900  and  1901,  one  of  the  main  objects  being 
to  study  the  question  of  a  possible  railway  route  from  the  Otavi  copper-mines  to 
the  coast.    But  apart  from  their  results  in  this  direction,  they  have  thrown  much 
new  light  on  the  physical  features  of  the  country,  which,  espacially  in  the  so-called 
**  Eaoko-Feld  *'  to  the  south  of  the  Kunene,  las  hitherto  been  very  iooperfectly 
known.    This  region  was  explored  in  1900,  great  difficulties  being  experienced 
from  the  nature  of  the  country.    The  chief  characteristic  is  the  terrace-formation , 
which  is  prolonged  beyond  the  Eunene  into  Portuguese  territory.   The  coast-plain, 
or  first  terrace,  is  bounded  to  the  east  by  a  line  of  hills  and  sand-dunep,  beyond 
which  lies  the  higher  "  Namib  ^'  plain,  while  this  again  leads  to  an  exceedingly 
broken  mountainous  zone,  consisting  in  great  part  of  table  mountains,  which  are 
the  outliers  of  the  great  interior  plateau  which  lies  still  further  east.     A  vast 
number  of  watercourses  run  down  between  these  mountains,  and  though  dry  for  a 
great  part  of  the  year,  the  underground  water  is  sufficient  to  support  a  considerable 
vegetation ;  and  as  in  the  south  their  beds  can  be  traced  to  the  sea,  they  there 
form  bridges,  as  it  were,  by  which  the  otherwise  waterless  plain  can  be  crossed 
with  ease.    In  the  north  they  all  disappear  in  the  line  of  sand-dunes,  and  the  coast 
region  is  here  particularly  inhospitable  and  ^difficult  to  travel  through.     It  was 
found  that  the  various  watercourses  (one  of  which  was  discovered  for  the  first 
time)  had  been  placed  too  far  north  on  the  existing  maps,  and  that  their  direction 
had  also  been  shown  inaccurately.    In  the  mountain  valleys  the  vegetation  is 
luxuriant,  becoming  more  and  more  tropical  towards  the  north.    Palms  reach  far  to 
the  south  of  the  Kunene,  and  in  the  northern  section  vegetation  extends  westward 
to  the  line  of  dunes,  among  which  grass  is  often  found.    The  dunes  vary  greatly 
in  extent,  reaching  their  maximum  in  the  neighbourhocd  of  the  Kunene  and 
Hoanib.    Although  quite  possible  routes  for  a  railway  were  found,  the  conditions 
on  the  coast  proved  very  uofavourable  for  a  landing-place,  and  it  was  therefore 
proposed  to  carry  the  line  in  a  north-west  direction  across  the  Kunene  to  a  port  in 
Portuguese  territory,  which  would  have  the  advantage  of  being  nearer  Europe, 
while  the  line  would  in  this  case  be  of  greater  value  as  part  of  a  transverse  system 
of  communication  across  South  Africa.    To  study  the  possibilities  of  such  a  line 
was  the  object  of  Dr.  Hartmann*s  journey  through  Ovampo  or  Ambo-land  in  1901. 
The  passage  through  this  rich  park- like  country  was  effected  without  difficulties 
with  the  nativep,  and  the  Kunene  reached  at  Otjipempadiva.    Dr,  Hartmann  then 
explored  the  region  below  the  first  cataract  of  the  Kunene,  and  found  it  to  be  an 
excessively  wild  mountainous  tract  abounding  in  big  game,  and  covered  with  an 
almost  impenetrable  thoiny  scrub.    He,  however,  discovered  a  good  crossing-place 
for  a  railway  below  the  second  cataract,  and  an  easy  route  thence  to  Port  Alexander, 
while  he  also  vit»ited  the  third  cataract,  an  imposing  fall  of  over  300  feet,  hitherto 
undescribed.     He  thinks  that  in  time  of  flood  it  can  hardly  be  inferior  in  grandeur 
to  Niagara  or  the  Victoria  falls.    Dr.  Hartmann,  who  is  sanguine  as  to  general 
possibilities  of  the  German  territory,  considers  that  the  "  Kaoke)-Feld  **  possesses 
many  advantages  for  a  European  settlement,  one  being  the  present  scarcity  of 
population.    The  thickly  peopled  Amboland,  split  up  between  a  number  of  inde- 
pendent tribes,  will  present  more  difficulties  to  the  extension  of  German  control, 
bat  a  judicious  policy  will.  Dr.  Hartmann  think?,  lead  to  the  desired  result  with- 
out the  employment  of  force. 

Captain  Lenfant's  New  Expedition.— With  the  joint  support  of  the  Paris 

Geographical  Society,  the  French  Colonial  Office,  the  Comite  de  TAfrique  Fran- 
^aise,  and  the  Academic  des  Inscriptions  et  Belles  Lettres,  Captain  Lenfant  has 
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•taiied  on  a  new  and  important  expedition  to  the  Niger  basin.  EnteriDg  by  the 
ForcAdoa  month,  on  which  one  of  the  French  enclaves  is  situated,  he  proposes  to 
awend  the  Niger  and  Benue  and  make  his  way  to  Lake  Chad  by  the  Tuburi  marsh 
and  the  Logone,  studying  the  hydrographical  connection  between  the  basins  of 
the  Benne  and  Shari,  and  its  possible  utilization  as  a  nayigable  waterway  from 
fhe  Atlantic  to  the  Central  Sudan.  Captain  Lenfant,  who  has  secured  the  co- 
operation of  MM.  Delevoye  and  Lahure,  will  execute  a  careful  survey,  and  may 
ponibly  make  his  way  home  by  way  of  the  Nile. 

AMXBIOA. 

History  and  Inflnenoe  of  the  Wabash  Trade  Bonte.— An  instructive 

•tadj,  which  brings  out  clearly  the  influence  exerted  by  a  natural  line  of  commu- 
nication on  the  economic  development  of  a  region,  has  been  undertaken  by  Mr.  E. 
J.  Benton,  of  the  Johns  Hopkins  University,  and  published  as  one  of  the  "  Studies  " 
ifliued  by  that  bjdy  (Series  xxi.  Nos.  1  and  2).  The  importance  of  the  Wabash 
route  as  a  means  of  communication  dates  back  to  the  days  of  the  early  French 
adventurers,  who  pushed  towards  the  Mississippi  from  the  great  Canadian  lakes  for 
the  purposes  of  the  fur  trade,  although  other  more  westerly  routes,  notably  that 
from  Lake  Michigan  to  the  Illinois,  had  come  earlier  into  use,  only  to  yield  in  time 
before  the  natural  advantages  possessed  by  the  more  direct  route  from  Lake  Erie  to 
the  Wabash  and  Ohio.  The  first  use  of  the  latter  seems  certainly  due  to  La  Salle, 
tbojgh  it  was  only  after  the  founding;  of  Fort  Pontchartraln  by  Cadillac,  on  the 
■ite  of  the  modern  Detroit  (1701),  and  the  gradual  extension  of  the  French  posts 
towards  the  lower  Wabash  (171*J-1727),  that  its  pre-eminence  was  fully  estab- 
lished. For  many  years  after  this  the  French  and  English  struggled  for  the 
strategic  points  along  the  Wabash  line,  but  under  the  eventual  English  occupation, 
and  still  more  after  the  ^evt  ranee  of  political  connection  with  the  Sc.  Lawrence 
vjlley,  its  significance  as  a  highway  declined,  to  be  revived,  however,  in  the  nine- 
teenth century,  when  the  increasing  tide  of  westward  emigration  rendered  the 
improvement  of  communicatious  between  the  cast  and  west  of  the  ULited  States 
an  imperative  necessity.  In  the  seond  section  of  his  work  Mr.  Benton  traces  the 
progress  of  the  agitation,  which,  after  many  delays,  lei  to  the  construction  of  the 
Wabash  and  Erie  canal  by  the  States  of  Indiana  and  Ohio;  while  in  the  third, 
which  is  of  special  interest  to  geographers,  he  cjusiders  the  influence  which  this 
route  has  had  on  the  development  of  the  *'01d  North- West."  as  the  region  first 
touched  by  the  westward  movement  from  the  Atlantic  States  is  sometimes  called. 
He  points  out  that  it  does  not  suffice,  for  an  understanding  of  the  history  of  this 
region,  to  trace  the  inflow  of  the  immigrants  through  the  great  Appalachian  gate- 
ways, but  the  further  distributing  forces  must  also  be  taken  into  account.  The 
Wabash  route  formed  one  of  the  natural  highways  which  invited  the  settler  to 
push  onward,  and  was  of  especial  influence  before  the  construction  of  railroads  had 
lessened  the  influence  of  physical  barriers.  By  reference  to  statistics  and  other 
records,  Mr.  Benton  shows  forcibly  the  effect  which  the  opening  of  the  canal  had  in 
enhancing  the  value  of  real  estate,  rapidly  increa^ing  the  population,  and  promot- 
ing agriculture  and  commerce  in  the  region  which  it  served;  nut  only  making 
possible  the  increase  in  population  by  giving  access  to  markets  for  the  disposal  of 
produce,  but  actually  supplying  that  increase  by  the  immigration  that  passed 
along  it.  Its  influence  is  to  be  traced  in  the  fortunes  of  many  still  flourishing 
towns,  which  owed  their  firat  impetus  to  it,  as  well  as  of  others  which  with  it  have 
now  lost  their  importance.  Mr.  Benton  concludes  by  pointing  out  that  the 
influence  of  the  Wabash  route  does  not  end  with  the  fall  of  the  canal,  but  is  con- 
tinued by  the  Wabash  railroad,  its  economic  successor. 
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Heteorolog^  of  Jamaica. — In  the  recently  published  Colonial  Office  report 
on  Jamaica,  some  space  is  devoted  to  the  meteorology  of  the  island.  With  regard 
to  the  rainfall,  the  May  and  October  rains  are  strongly  marked  throughout  the 
island,  but  in  the  north-eastern  and  northern  divisions,  which  roughly  embrace  the 
whole  of  the  north  of  the  island,  there  are  in  addition  winter  rains  in  December, 
January,  and  February,  while  elsewhere  there  are,  as  a  rule,  summer  rains  in  July 
and  August.  la  the  majority  of  places  there  is  never  a  month  without  some  rain, 
but  at  times  in  the  drier  months  there  are  isolated  localiti  >8  where  none  falls. 
Kingston,  the  capital,  is  one  of  the  driest  places,  and  Port  Antonio,  on  the  other  side 
of  the  Blue  mountains,  though  only -30  miles  distant,  is  one  of  the  wettest.  In 
the  north-eastern  division  the  effect  of  the  vapour-laden  trade  winds  iaapinging  upon 
high  mountain  ranges  is  well  shown,  and  here  the  total  fall  in  some  part  exceeds 
200  inches.  Ttie  west  central  region  comes  next  in  elevation,  coolness,  and  rainfall. 
The  northern  is  largely  an  elevated  and  undulating  table-land  of  limestone  ridges 
and  valleys ;  the  southern  contains  the  chief  plains  in  the  island.  These  two  last- 
named  divigions  are  comparatively  dry.  The  average  rainfall  for  the  last  three 
decades,  1870-79, 1880-89,  1890-99,  is  given  as  67-4,  66-5,  and  761  respectively, 
but  list  year's  record  (1901-2)  exceeded  this  considerably,  averaging  809  inches. 
Tiie  mean  temperature  is  shown  to  be  78*8  Fahr.,  varying  from  75*7  in  February  to 
81'6  in  July.  The  report  announces  the  severance  of  the  connection  of  Mr. 
Maxwell  Hall,  the  Grovemment  Meteorologist,  with  what  remains  of  the  Weather 
Service  Department,  which  he  established  in  1880.  For  some  three  years  past 
economy  has  necessitated  retrenchmentf,  and  it  is  now  decided  that  the 
compilation  of  the  weather  report  shall  in  future  be  undertaken  by  the  Chemist's 
Department. 

The  Euros  de  Breves,  Amazon  Biver. — in  19C0  Dr.  J.  Huber  explored 

the  network  of  furos,  or  channels,  which  connect  the  Amazons  and  the  Par4 
estuary,  extending  from  the  F.  Tajapurt5  eastwards  to  the  Hlo  Amard.  The 
islands  which  so  thickly  stud  the  Pari  estuary  are  either  of  old  formation,  and 
consist  of  sandy  and  clayey  deposits  with  beds  of  the  characteristic  sandstone  of 
Pard,  or  are  of  recent  alluvial  formation.  To  the  second  class  belong  all  the  islands 
enclosed  by  the  Furos  de  Breves,  and  they  occupy,  in  Dr.  Huberts  opinion,  an  area 
which  was  formerly  a  broid  channel  connecting  the  Amazons  with  the  Para. 
There  is  no  foundation  for  the  view  that  the  furos  have  been  cut  through  con- 
tinuous land.  The  tide  ascending  the  Pard  meets  the  descending  water  of  the 
Amazons  in  the  furos  at  points  known  to  the  local  inhabitants  as  encontros  d'aguas 
(meetings  of  waters).  The  silt-hden  water  of  the  Amazon?,  which  still  finds  its 
way  out  through  the  Pard  in  considerable  quantity  during  the  ebb,  is  thus  dammed 
up  at  high  tide,  and  the  stagnation  allows  the  silt  to  settle  down.  The  process  of 
island  formation  may  be  still  witnessed.  A  bank  is  formed,  which  at  length 
rises  above  the  water,  and  is  gradually  covered  with  vegetation,  the  first,  forms  to 
appear  being  Montr ichardia  arhorescena  and  Drepanocarpus  lamattiSf  the  seeds  of 
which  can  swim  for  some  time  on  water,  and  these  are  soon  joined  by  mangroves. 
As  the  islands  increaEe  in  size  the  channels  between  them  become  more  restricted, 
and  the  land  at  length  assumes  the  appearance  of  having  been  intersected  by  furos. 
These  have  a  breadth  varying  from  60  to  500  yards,  and  a  depth  of  30  to  180  feet. 
Their  affluents  are  the  igarapea,  which  originate  in  marshy  tracts  of  forest  called 
igapds.  Most  of  the  land  is  inundated  in  the  rainy  season,  and  a  fresh  deposit  of 
silt  is  laid  down  on  it.  A  similar  region  of  furos  occurs  in  the  north-west  of  tbo 
island  Marajo.  The  channels  there  are  also  subject  to  fluctuations  caused  by  the 
tide,  but  they  belong  entirely  to  the  hydrography  of  the  Amazons,  and  have  now 
no  connection  with  the  Pard.    The  streams  coming  from  the  centre  of  the  island 
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no  doubt  formerly  branches  of  the  Amazon  delta,  for  the  igapos  and  lakes 
in  which  they  rise  communicate  with  rivers  flawing  in  the  opposite  direction. 
Wart  of  the  Tajapuiii  the  contrary  movement  has  taken  plase,  and  the  furos 
cut  off  from  the  Amazons  and  communicate  only  with  the  Pard.  Dr.  Huber 
fully  the  vegetation  of  the  faro  region. — Boletim  do  Musen  Paraense, 
Tol.  iii.  Nob.  3  and  4. 

Th6  Lowor  Orinooo. — Observatioas  made  during  a  voyage  on  the  lower 
Orinoco  in  October  last  by  the  German  warship  Panther,  and  summarized  in  the 
Annalen  der  Uydntgraphie  (1903,  part  4),  supplement  and  correct  in  many  ways 
the  information  givjn  on  existing  charts.    On  entering  by  the  Bjca  Grande,  the 
bar,  the  position  of  which  is  shown  by  no  mark  on  the  coast,  could  not  at  first  be 
foond^  and  the  smallest  depth  revealed  by  sounding  was  5*6  metres  (18  feet).    The 
Indian  pilot,  who  had  been  taken  on  bDard  at  Port  cf  Spain,  followed  in  the  main 
the  coarse  laid  d>wn  on  the  American  chart:  but  as  the  course  adopted  varies  at 
different  times  of  year  and  according  to  the  direction  of  the  voyage,  no  definite 
line  can  be  laid  down.      The  Panther  anchored  each  night,  and  soundings  and 
observations  of  the  rate  of  current  were  then  taken ;  but  as  the  anchorages  were 
cffcen  sheltered  by  projecting  poiotB,  the  latter  do  not  represent  the  rate  of  current 
in  mid- stream.    Thus  the  observed  rate  off  Ciudad  Bolivar  wa.s  only  2  nautical 
miles,  while  in  the  centre  it  is  placed  at  4  miles  and  over.     The  depths  at  the 
anchorages  varied  from  lo*5  to  27  metres  (45  to  90  feet).    Although  the  state  ot 
the  river  has  little  iatluencc  on  the  depth  on  the  bar,  the  difference  between  high 
and  low  water  amouuted  to  7  metres  (2.'>  feet)  and  more  at  Cuidad  Bolivar.     From 
January  to  March  no  depths  greater  than  10  feet  can  be  depended  on,  and  ships 
drawing  as  much  water  as  the  Panthtr  cannot  navigate  the  river  after  December. 
The  primaeval  forests  which  clothe  the  banks  of  the  Bjca  Grande  and  extend  with 
little  intermission  to  Barrancas,  give  place  higher  up  to  tall  bush  with  many  clear- 
ings.    Above  Barrancas  the   principal   places   are  Guiana  Vieja  (with  two  forts 
placed  on  a  spur  of  the  southern  mountain  chain  ,  and  Ltis  Tablas,  the  latter  being 
of  some  importance  as  the  starting-point  of  a  road  to  the  mining  region  in  the 
S)ath.     A  number  of  poiuts  are  enumerated  in  which  the  existing  charts  of  the 
river  are  inaccurate. 

Vegetation  of  the  Galapagos  Islands.— The  Ga'apagos  islands  have,  since 

Darwin's  visit  on  the  Bmi/fc,  been  explored  by  numerous  travollerp.    The  botanical 

results  obtained  by  the  latter  have  been  compiled  and  published  in  a  condensed 

form  by  Mr.  B.  L.  Robinson  in  the  ProceaUn'js  of  the  Ainerican  Academy  of  Arts 

and  Science  (vol.  38,  No.  1,  Oct.  1002,  pp.  77-270,  3  plates).     A  list  of  the  species 

80  far  observed  on  the  islands  is  given,  and  their  geographical  distribution  on  the 

separate  islands,  as  far  as  they  have  been  explored.    This  is  followed  by  an  account 

of  the  general  features  of  the  fljra.    Generally  siM3akin;r,  the  vegetation  of  the 

islands  up  to  300  metres  is  extremely  xorophil ;  beyond  that  the  climate  is  moister, 

the  plants  being  consequently  more  hygrophil,and  it  is  here  that  a  few  trees,  never 

very  high,  are  found.     Of  the  500  vascular  plants  found  on  the  islands  40*5  per 

cent,  are  endemic.      The  aflinities  of  the  flora  are  diifcussed  at  some  length,  as 

evidence  regarding  the  origin  of  the  whole  group  of  islands.    The  islands  are 

generally  held  to  be  of  independent  volcanic  origin,  and  t j  have  emerged  from  the 

ocean  without  ever  having  been  in  connection  with  the  American  continent ;  the 

species  met  with  owing  their  origin  to  seeds  which  chance  has  brought  on  to  the 

islands.    Another  theory,   elaborately   worked   out  by  Dr.   Baur,  supposes   the 

Galapagos  islands   to  have  been  separated  from  the  American  continent  by  an 

extensive  subsidence.    The  botanical  evidence,  according  to  the  author,  "  U  opposed 

rather  than  favourable  to  the  subsid-fnce  theory."      The  remarkable  difTerenco 
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between  the  florulse  of  the  varioas  islands  themselves  and  the  American  contineo^ 
is  adduced  as  an  argument  against  such  a  theory.  At  the  same  time,  Baur  li^^ 
advanced  biological  arguments  in  favour  of  his  hypothesis,  which  still  rem.^*^ 
unanswered.  The  whole  paper  is  a  very  valuable  contribution  to  geobotany 
general,  and  our  knowledge  of  the  Galapagos  islands  in  particular. 

POLAB  BEGI0H8. 

Antarotio  Belief  Expedition. — The  urgent  need  of  sending  once  more  *> 

relief  expedition  in  support  of  the  Discovery  having  been  recognized  by  tbo 

British  Government,  it  has  been  decided  to  despatch  such  an  expedition  this  year 

under  the  orders  of  the  Admiralty.     The  Morning^  which  since  her  return  from 

her  first  voyage  has  been  lying  at  Lyttclton,  New  Zealand,  in  readiness  for  a 

second  aivance  south  at  the  end  of  the  present  year,  has  therefore  been  mmde  over 

to  the  Admiralty  authorities,  while  a  second  ship,  the  Terra  Nova^  has  beea 

acquired  in  Newfoundiand,  and  will  accompany  the  Morning  as  an  additional 

precaution  against  possible  mishap.    She  has  been  brought  to  Dundee,  where  the 

work  of  refitting  and  taking  on  board  the  necessary  stores  has  been  proceeded 

with  energetically,  with  a  view  to  the  ship  starting  for  New  Zealand  about  the 

end  of  August.    In  this  work  the  authorities  have  had  the  assistance  of  Captain 

Colbeck,  who  arrived  in  Eogland  towards  the  end  of  Jaly,  and  who  will  again 

have  the  command  of  the  expedition,  the  captain  of  the  Terra  Nova  being  Csptain 

Harry  Mackay,  whaling  master,  who  has  had  considerable  experienoe  of  Arctic 

navigation,  both  as  master  of  the  Terra  Nova  when  the  vessel  belonged  to  the 

Dundee  whaling  fleet,  and  when  in  command  of  the  yachts  Eskimo  and  Bleneathra 

(owned  by  Mr.  Barclay  Walker  and  Mr.  Coates  respectively)  during  their  cruises 

in  the  Arctic  seas.     Her  crew  will  be  entirely  a  mercantile  one,  composed  chiefly 

of  whalers  of  experience.    In  order  to  eave  time,  en  the  peason  is  somewhat  far 

advanced,  the  Terra  Nova  will  proceed  to  New  Zealand  viA  the  Suez  canal,  beio^ 

escorted  through  the  Mediterranean  by  the  cruiser  Minerva,    In  case  it  should  be 

found  impossible  to  extricate  the  Discovery  in  time  to  return  early  next  year,  tho 

ofiBcers,  Fcienti6c  staff,  and  crow  of  the  latter  vessel  will  be  taken  on  board  one  ox* 

other  of  the  relief  ships.   It  is  to  bs  coofidently  expected,  however,  that  the  measures 

40  be  taken  by  Captain  Scott  during  the  coming  Antarctic  summer  will  result  in  th9 

setting  free  of  the  vessel,  as  the  time  available  for  the  operations  will  be  so  mucb. 

greater  than  was  the  case  last  season,  when  the  time  taken  by  the  t ledge  expe^ 

ditions,  and  the  full  expectation  that  the  vessel  would  be  set  free  by  the  annuai 

oreak-up  of  the  ice,  naturally  delayed  the  commencement  of  the  work  until  the 

summer  was  already  far  advanced. 

MATHEMATICAL  AKD  PHT8I0AL  OSOOBAPHT. 

Eiver  Curves  and  Entrance  of  Tributaries.— Prof.  Davi<i,  in  the  April 

number  of  the  Oeological  Magazine^  agrets  with  Dr.  Callaway  that  tributaries 
enter  meandering  streams  on  the  convex  sides  of  the  curves  (cf.  Oeographical 
Journal,  February,  1903,  p.  193).  He  disagrees,  however,  with  Dr.  Callaway^s 
explanation,  and  points  out  (1)  that  rivers  are  not  initially  quite  straight ;  (2) 
that  the  initial  bends  tend  to  develop  into  meanders;  (3)  that  the  meander 
system  tends  to  move  down  the  valley ;  (4)  that  this  explains  the  entrance  of  tribu- 
tary streams  at  the  convex  sides  of  meanders,  any  stream  which  originally  did 
not  do  so  being  ultimately  captured  by  the  approaching  meander ;  (5)  that  cut- 
offs occur  here  and  there ;  (6)  that  these  cut-offj  are  not  straight,  and  tend  to 
develop  into  meanders  (cf.  edition  of  preliminary  maps  of  Mississippi  River  Com- 
jnission,  St.  Louis,  1900-1901)  ;  (7  and  8)  exceptions  to  (4)  are  where  a  tributary 
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foOows  the  old  bed  to  a  cut-off,  or  eoters  a  river  flowing  through  relatively  narrow 
idering  valley  (lower  Wye,  Seine,  MoFoHe,  or  north  branch  of  Susquehanna). 
Th6  Deralopment  of  Biver  Terraoei. — In  an  elaborate  paper  on  **  River 
in  New  England"  (/?«//.  Museum  Comp.  ZoiiLj  Harvard,  xsxviii.).  Prof. 
W.  Iff.  Da  via  discusaes  the  evolution  of  terraces  in  valUys  which  have  been  filled 
irith  glacial  drift  through  which  the  river  is  still  cutting  its  way.  The  conclusions 
to  which  he  comes  are — '*  First,  a  diminution  of  stream  volume  may  have  taken 
plaoe  during  the  terracing  of  our  New  England  valleys,  but  it  has  not  been  essen- 
tial to  the  production  of  the  observed  terraces.  Second,  the  terracing  rivtrs  have 
slowly  degraded  their  aggraded  valleys  while  actively  swinging  from  side  to  side  ; 
degradation  probably  being  the  result  of  the  combined  action  of  a  slow  northern 
uplift  and  a  gradual  decrease  of  loa<l,  and  in  spite  of  a  probable  decrease  of  volume. 
Tlurd,  the  chance  discovery  of  rock  ledges  by  the  swinging  river  is  the  chief  cause 
of  the  ayitematic  diminution  of  interscarp  spaces  and  of  the  preservation  of  terraces, 
aa  Been  in  a  typical  section  of  stepping  terracci!."  lie  then  develops  a  theory  of 
river  terraces  in  which  he  traces  the  successive  terrace  forms  shai>ed  by  a  free- 
swinging,  slowly  degrading  river,  and  then  the  constraints  imposed  by  ^*  the  acci- 
dental encounter  with  previously  buried  ledges  at  various  points  in  its  course  and 
at  various  stages  in  its  history."  This  he  illustrates  by  a  series  of  ingeniously 
devlBed  *'  solid"  diagrams,  sLowing  the  various  patterns  of  terraces  which  can  ba 
formed  by  such  processes  of  river-action  as  are  involved  in  the  theory ;  and  finally 
these  are  compared  with  the  actual  terraces  in  New  England.  As  in  most  of  Prof. 
Davis's  papers,  an  attempt  is  made  to  employ  a  systematic  teriuinology.  Among 
the  more  general  expressions  used  are  hunn'hr  hclt^  for  the  space  enclosed  between 
tangents  drawn  outtide  the  curves  cr  meanders  of  a  stream ;  su^ceping,  for  the  pro- 
gressive movement  of  mcaiulcrs  down  a  valley  ;  iiiciinjiioi,  for  the  lateral  movement 
of  the  meander  belt  from  one  .side  of  the  valley  floor  to  the  other  ;  waivl tiring^  for 
the  compound  movement  of  sweeiiog  and  swinging:  and  Mt  of  wandtring  fcr  the 
whole  breadth  of  the  valley  floor  that  may  be  wcrn  down  by  the  stream,  which 
corresponds  to  the  llo<jd  i.lain,  which  is  in  New  Kogland  locally  termed  an 
'•interval."  Cut-oils,  ox-bow  lakes,  and  cusps  are  now  well-known  terms  oi 
American  authors.  IVol".  Davis  in  liiis  paper  uses  the  term  slwrt-cutti  lor  channels 
formed  during  fl'Xids,  which  straighten  the  river  but  are  not  necessarily  cut-oils, 
and  lohes  for  the  land  bjundc*!  ou  all  but  one  side  l»y  a  bend  of  the  river  on  the  plain 

The  Employment  of  Means  in  Meteorology. — Those  who  make  use  of  the 

results  of  meteorological  research  without  being  themselves  experts  in  that  science 
must  frequently  have  experienced  a  doubt  as  to  the  justification  for  the  general 
use  of  mean  values  of  meteorological  elements  as  representing  the  normal  or  most 
probable  values  for  such  elements.  The  same  dcuht  has  forced  itself  upon  the 
mind  of  the  well-known  French  meteorologist.  Prof.  Angot,  who  points  out  in  the 
Comptes  Ilendas  of  the  Paris  Academy  oi  Sciecces  (May  18,  1903),  that  such  use 
of  means  could  only  be  considered  legitimate  if  it  were  shown  that  the  natural 
causes  which  bring  about  a  variation  from  the  mean  act  in  precisely  the  same  way 
aa  the  purely  fortuitous  causes  which  operate  generally  in  cases  of  variation.  In 
order  to  test  the  actual  exi^teDce  of  this  condition,  he  has  examined  the  records  of 
temperature  for  Franco  for  the  fifty  years  1801-1000,  obtaining  the  mean  for  each 
month,  and  the  actual  (.leviaticns  from  the  mean,  and  thus  deducing  the  probable 
error  in  any  particular  case,  lie  has  then  foULd  the  number  of  observations  (out 
of  the  total  of  600)  in  which  the  actu.il  deviation  from  the  mean  has  equalled  or 
exceeded  various  multiples  (if  the  calculate<l  probable  error,  and  compared  the 
results  with  those  deduced  theoretically  in  the  case  of  purely  fortuitous  causes  of 
variation.     The  agreement  is  surprisingly  complete,  and  Prof.  Angot  concludea  that 
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for  France,  at  least,  the  arithmetical  ocean  of  the  temperatures  observed  for  any 
given  month  for  a  series  of  years  is  at  the  same  time  the  most  probable  value  of 
such  temperature,  and  the  one  which  will  occur  most  frequently.  The  employment 
of  means  is  therefore  justified  for  France  and  for  the  particular  meteorological 
element  in  question,  but  Prof.  Angot  notes  that  in  the  case  of  rainfall  the  signifi- 
cance of  the  mean  is  more  than  open  to  doubt.  This  seems  borne  out  by  the 
recent  calculation  of  the  mean  raiofall  of  London  for  a  series  of  years,  given  in 
'  British  Bainfall '  for  1902,  which  shows  that  the  results  on  the  basis  of  90 
years'  observations  are  decidedly  different  from  those  on  one  of  60.  Prof.  Angot 
also  notes  that  his  period  of  fifty  years  is  not  sufficiently  long  to  give  the  absolute 
mean  with  any  great  exactness.  Would  it  not,  however,  be  the  case  that,  granted 
the  possibility  of  long- period  variations  of  cliocatic  elements,  the  mean  obtained 
from  observations  within  a  less  number  of  years  would  give  more  nearly  the  probable 
value  of  any  element  within  the  same  period  than  one  based  on  a  longer  series? 

OBfEBAL. 

Commercial  Geography  at  Hanohester.— Mr.  John  M^^Farlane,  m.a.  (Edin- 
burgh and  Cantab.),  has  been  appointed  Lecturer  in  Political  and  Commercial 
Geography  in  the  Owens  College,  Manchester.  Mr.  M^Farlane  has  hitherto 
devoted  his  attention  to  history  and  economics,  but  we  understand  that  he  will 
spend  a  term  at  the  School  of  Geography  at  Oxford  before  entering  on  his  duties  at 
Manchester. 


CORRESPONDENCE. 

Stone  Fignres  in  China. 

Northbrook  House,  Bishops  Waltbam,  Hants,  August  11, 1903. 
As  regards  "Stone  Figures  in  China,"  p.  210  of  the  August  Geographical  Journal, 
Mr.  Bourne's  "  Notes  of  a  journey  to  the  Imperial  Mausolea  East  of  Pekin  **(Proc, 
E.O.S,  (1883),  vol.  V.  p.  23)  show  that  stone  figures  of  men  and  animals  in  parallel 
rows  line  the  approaches  to  some  of  the  fombs  of  the  present  Manchu  dynasty; 
the  explanation  given  by  a  Chinese,  atd  accepted  by  Mr.  Bourne,  being  "the 
stone  figures  are  to  a  dead  emperor  what  the  pageantry  and  display  of  a  court  are 
to  the  living  one."  The  Msnchus  may  have  adopted  this  custom  from  the  Chinese, 
and,  if  so,  the  explanation  given  to  Dr.  Sewell  M^Farlane  that  the  stone  figures 
he  siw  were  at  the  entrance  to  the  tomb  of  a  prime  minister  is  probably  correct. 
Mr.  Bourne  refers  to  a  paper  in  the  Journal  of  the  ShaDghai  Branch  of  the  Royal 
Asiatic  Society  for  1878,  by  Mr.  W.  F.  Myers,  "  On  the  Stone  Figures  at  Chinese 
Tombs,  and  Offerings  of  Living  Sacrifice,''  which  may  throw  more  light  on  the 

subject.  ^   „.   ^ 

H.  W.  Tbikdeb. 
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Additions  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.G.S. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 
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A.  s  Academy,  Academie,  Akademie. 
Ahh.  =  Abhandluogen. 

Ann.  =  Annala,  Axmales,  Annalen. 

B.  s  Bolletin,  Bollettino,  Boletim. 
Oom.  =  Oommeroe. 

CX  Rd.  =r  Comptes  BenduB. 

Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 

Gee.  =  GesellBchaft 

L  =  Inatitote,  InsUtation. 

Ii.  =:  Izvestiya. 

J.  =  Journal. 

k.  n.  k.  =  kaiserlich  and  k5niglioh« 

M.  =  Mitteilangen. 


Mag.  s  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  MeteorologicaL 

P.  =  Proceedings. 

B.  =  Boyal. 

Rev.  =  Beview,  Revne. 

S.  =  Society,  Soci^t^,  Selskab. 

Sitzb.  =  Sitzangsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlongen. 

W.  s  Wissenschaf  t,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Jourruu  is  10  x  6}. 

A  leleetion  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  **  JonmaL" 


SUBOPE. 
Alps.  Baedeker. 

The  Eastern  Alps,  including  the  Bavarian  Highlands,  Tyrol,  Salzburg,  Upper 
and  Lower  Austria,  Styria,  Cariothia,  and  Garniola.  Handb3ok  for  Travellers 
by  Karl  Baedeker.  Tenth  Edition,  revised  and  augmented.  Leipzic:  K. 
Baedeker,  1903.  Size  6}  x  4,  pp.  xxvi.  and  572.  Afap«,  PlanSy  and  Panoramas. 
Price  10  m.     Presented  by  the  Editor. 

Austria— Levelling.     M.K.K.  MiWar-G.!.  22  (1902) :  110-120.  

Die  Fortsetzung  des  Praoisions-Nivellements,  ausgefiihrt  im  Jahre  1902. 

Balkan  Peninsula.    Sitzh.  K.A.W.  Wien  110  (Ab.  I.)  (1901):  437-478.  Cvijio. 

Die  dinaiisch-albanesifcche  Scharung.    Von  Prof.  J.  Cvijic.     With  Map. 

Salkan  PeninsuU.    SHzh.  K.A,W.  Wien  110  (Ab.  L)  (1901) :  409-432.  Cvijic. 

Die  tektonischen  Yorgange  in  der  Rliodopemasse.  Yon  Prof.  J.  Cvijic.  With 
Map  and  Profiles. 

Salkan  Peninsula.  Haardt. 

M.K.K.  MaHdr-G.l.  21  (1901):  136-300;  22(1902):  155-489. 

Die  Kartographie  der  Balkan-Halbinsel  im  xix.  Jahrhunderte.  Yon  Y.  Haardt 
von  Hartenthurm. 

Bulgaria— Census.        DeuUch,  Rundschau  O.  25  (1903):  467-469.  

Zur  letzten  Yolksz'ahlungsbtatistik  des  Fiirstentums  Bulgariens. 

Bnrope— Sthnology.  G/o&u8  88  (1903) :  333-385.  Wilser. 

Das  Yerbreitungszontrum  der  nord-europ&isohen  Basse.    Yon  Dr.  L.  Wilser. 

Xnrope— Political.       Deutsch.  Bundtchau  O.  26  (1903) :  896-403.  M ucha. 

Qeographische  Scnderbarkeiten.     Yon  J.  Mucha. 
On  small,  more  or  less  independent  sovereignties  and  communities  in  Europe. 
Taroe  Islands.  Yilliers. 

Trade  and  Laws  of  the  Faroe  Islands,  Foreign  OfiBce,  Annual  No.  2984.    Size 

10  X  6,  pp.  48.    Price  2^d. 

7ranee--CalTados.  C.  Rd.  136  (1903) :  1345-1347.  Bigot. 

Sur  la  geologic  du  pays  de  Cinglais  (Cal?ados).    Note  de  A.  Bigot. 

Trance— Coasts.  E.G.  Hist,  et  Detcriptioe  (1902) :  349-402.  Pawlowski 

Les  transformations  du  littoral  fran9MS,  Les  pays  d'Arvert  et  de  Yaux  d'apr^  la 
g^logie,  la  cartographic  et  Thistoire.    Par  A.  Pawlowski.     With  Maps. 

Traace-^orsica.  C.  Rd.  186  (1903) :  1705-1707.  Castelnau. 

Observations  sur  des  ph^om^nes  de  glaciation  en  0)r8e.    Note  de  P.  Castelnau. 

France— Oeology.  Barre. 

Commt.  O.  Barre'.  1/ Architecture  du  Sol  de  la  France.  Essai  de  Geographic 
Teotoniquo.  Paris:  A.  Colin.  1903.  Size  10  X  6^,  pp.  iii.  and  394.  Diagrams. 
Price  12/r.    Pretented  by  the  Publishers.    [To  be  reviewed.] 
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FrA&oe— Hayigation.      Contemporary  Rsv,  88  (1908) :  797--819.  liilii.    ^ 

The  Internal  Navigation  of  France.    By  Pierre  Bandin.     With  Map. 

Franoe—Kord.       7?.  Union  G.  Nord  de  la  France  84  (1902) :  193-238.  

Industrie  I^ainiirre  de  la  Hegion  de  Fonrmies. 

Franoe— Pioardy.  Ann.  a,  12(1903):  109-119.  Btitr. 

Le  village  picard.     Par  II.  Hitler.     With  PlaU$. 

Fra&ee— Pyrenees.    Ann.  Club  Alpin  Frangais  28  (1901):  213-211.  Baiit-laid. 

Etude  OrogrHphique  sur  le  Bassiii  Lacustre  Occidental  dn  Ndoaviclle  (Hantet- 
Pyr^oees).    Par  M.  de  Saint-Saud.     With  Map  and  JUu$traiion$. 

France— Vosges.  0«Ubf«q«t. 

Contrlbutiou  a  Tctude  du  svsteme  gliielaire  des  Vosges  Fran^uaea.  Par  A. 
Delebocque.  Paris:  C.  Stranger,  lUOl.  Size  10  X  G|,  pp.  16.  Map.  Pretenied 
by  the  Author. 

Germany— Berlin.  Baadakar. 

Berlin  and  its  EnviroiiH.  Hand  1  took  for  Travellers.  By  Karl  Baedeker.  Leipsic: 
Karl  Baedeker;  London:  Dulna  &  Co.  19n3.  Size  6|  X  4,  pp.  x.  and  238. 
Maps  and  Plajif.  Price  3m.  Tico  copiei.  Pretent&l  by  the  Editor  and  ifassrs. 
Dulau  (1*  Co. 

Germany— Frankfurt  on  IKain.  

Beitragr  zur  Statist ik  der  Stadt  Frankfurt  am  Main.  Xoue  Folge.  FOnftea 
Holt:  Die  ScLUlerz'ablung  vom  30.  Noveml^r,  1900.  Franfurt-a.-M.,  190a  Size 
11  X  7^,  pp.  38  and  cxii.     Diagram. 

Germany— Likes.  Globus  83  (1903) :  28C-287.  Ealblkaa. 

Zwei  Seen  in  der  Moranenlandschaft  des  Ijodeiisees.  (Schleinaee  und  Degeraee.) 
Von  W.  Ualbfass.     With  Map. 

Germany— Saxony.  Buge. 

Dresden  und  die  Sacbsisohe  Sohweiz.  Von  Prof.  Dr.  Sophus  Ruge.  (Lande  nnd 
Leute.  Monographien  zur  Krdkunde  .  .  .  berausgegeben  von  A.  Soobel,  xvi.) 
Bielefeld  nnd  Leipzig :  Velbagen  and  Klasing,  1903.  Size  10|  x  7,  pp.  176. 
Illustrations.    Price  40. 

Iceland.  G.  Tidskri/t  17  (1903-1904) :  26-41.  Thoroddsan. 

Geografiske  og  geologiske  Unders^gelser  ved  don  sydlige  Del  af  Faxafloi  paa 
Island.    Af  Prof.  Dr.  T.  Thoroddsen. 

leeUnd-ArchaBology.      G.  Tidshrift  17  (1903-1094)  :  13-25.  Braua. 

Udgravuinger  paa  Island.    Af  Kaptajn  Daniel  BruuD.     With  lUustrations. 

Iceland— Surveys.  G.  Tidshrift  17  (1003-1904) :  1-12.  Lnad-LariMa. 

Meddelelser  cm  Generals tabens  Triangulation  paa  Island  i  Sommeren  1902.  Ved 
Kaptain  Luad-Larsscn.     With  Map. 

Italy— Historical.  BetlefMa. 

Die  Besobreibung  Italiens  in  der  Naturalis  Historia  des  Plinius  und  ihre  Quellen. 
Yon  Prof.  Dr.  D.  Detlcfecn.  (Quellen  und  Forscbungen  zur  alten  Geachichte 
und  Geograpbio, berausge^reben  von  W.  Sieglin.  Hcfi  1.)  Leipzig:  £.  Avenariua, 
11»01.    Size  10  X  6i,  pp.  62. 

Mediterranean— Cyprus.    P.I.  Civil  Engineers  161  (1903):  334-340.  Bellamy. 

The  EcoDomic  Constru(>tion  and  Maintenance  of  Roads  in  tbe  Island  of  Cyprus. 
By  Cbarlea  Vincent  Bellamy. 

Horway.  Alpine  J.  21  (1903) :  39t3-408.  Oiuton. 

In  Lofoten  and  Vestcraaleu.    By  T.  G.  Ouston.     With  Map  and  JllustrcUione. 
Horway.  Wood. 

Norwegian  By-ways.     Bv  Cbnrles  W.  Woo{l.    liOndon:  Macmillan  &  Co.,  1903. 

Size  8  X  5  J,  pp.  384.     Ill  titrations.     Price  Of.    Presented  by  the  Publishers. 

Portugal— Agriculture.     La  G..  B.S.G.  Paris  7  (1903)  :  24.V277.  Flahanlt- 

1/cconomie  agricole  en  Portngal.     Par  ('.  FLihault.     With  lUustrations. 

Pyrenees.  Ann.  Gab  Alpin  Franfais  28  (19;U;:   136-440.  Sehrader. 

Note  sur  la  Feuille  4  (et  dernior(')de  la  Carte  dea  Pvreue'es  Centrales  an  100.000'. 
Par  M.  F.  Sclirader. 
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BUM.  Baedeker. 

The  Rhine  from  Rotterdam  to  Constance.  Handbook  for  Travellers  by  Karl 
Baedeker.  Fifteenth  Reviaed  Edition.  Leipsic:  Karl  Baedeker;  London : 
Dolan  &  Co.  1903.  Size  6)  x  4,  pp.  xxxiv.  and  4.56.  Map$  and  Plans,  Price  7  m. 
Tun  eofiMt  one  presented  by  the  Editor^  and  the  othtr  hy  Mt.urA,  DuUiu  Jt  Co. 

XsMift — ^Blaok  Sea  Coaits.  Sokolow. 

Verh.  Bu88.'K,  Minerahtg.  Gtt*.  St.  Pttertburg  40  (1902)  :  35-112. 

Der  Mioa-Liman  nnd  die  EntstebuDgszeit  der  Llinanc  Sill-Kusslands.  Von  Dr. 
N.  Sokolow.     With  Maps, 

BsMiA— Towns.  B.S.Q,  Lilh:  39  (1903) :  309-386.  Moriame. 

En  Ra«ie.  Lea  grandes  villes  do  la  Rassio  d'Karope.  Par  E.  J.  Soil  de  Moriam^. 
WUh  muitratione. 


SvesBka  TariatforeningenB  Arsskiift  fur  Ar  1903.  Stockholm:  Wublstrum  & 
Widttrand,  1903.  Size  8)  x  5),  pp.  viii.  and  448.  lUuatrations.  Price  4  kr. 
Presented  by  the  PMi$fier$. 

Bwitnrland— Orisoni.   Jf.  Antiquar.  Oe>'.  ZUrich  26  (1903) :  1-80.   Heierli  and  Oeehsli. 

UrgeBchichto  OraubUndens  mit  Eindohlusd  der  Romerzeit.  Yon  J.  Ileierli  und 
W.  OechsIL     With  Map  and  Ultutratiomt, 

SwitierhiBd— Simplon.  B.S.G.  VEst  21  (1903) :  23  29.  Papelier. 

Les  voies  d'acccis  au  Simplon.    Par  A.  Papelier. 
Switierland— Zermatt.  Whymper. 

The  Valley  of  Zermatt  and   the  Mutterbom.     A  Guide  by  Edward  Whymper. 

Seventh  Edition.     London :  John  Murray,  1903.     Size  7§  x  'k  pp.  xiv.  and  224. 

Map«  and  JUuitrations.     Price  '.U.  ntt.     Tico  capies,  presented  by  the  Author  and 

PubUsIiers, 

Turkey — Albania  and  Macedonia.  Boatario, 

Drutirh,  liundschfiu  G.  26  (1903):  337-347. 
Durch  Albanicn  und  SInkedouien.     Von  Dr.  M.  Sodtaric.     With  Illustration, 

Turkey— Onlf  of  Silonica.     Pttermnnns  M.  49  (1903) :  i)l-'J3.  Philippson. 

Eisbildnng  auf  der  Bucht  von  Salonik  im  letztcn  Winter.  Von  A.  Philippson. 
With  Map. 

United  Kingdom— Ireland.     Ninctitnth  Century  5Z  (190'i):  S7G-882.  Sinkey. 

A  Future  for  Irish  Hogs.     IJy  Sir  K.  II.  San  key,  k  c  b. 

United  Kingdom— Ireland.  McCarthy. 

Ireland  and  Her  Story.  By  Justin  MeCurthy.  London:  Horace  Marshall  »v  Son, 
1903.     Size  7  x  1,  pp.  lUO.    Map.     J'rice  is.'ijd.     Praenttd  by  the  Publithtrs. 

United  Kingdom-Qnarries.  

Quarry  7  (l')02):  7t0-752:  8(1903):  77-83,  111-145. 
The  Whinstone  and  other  Road  Metal  Quarries  of  the  North  of  Enirlanil.     With 
Maps  and  Illustrations. 

United  Kingdom— Beading.  Blake. 

Memoirs  of  tlio  Geological  Survey.  England  and  Wales.  The  Geology  of  the 
country  around  !:•  ading.  (Explanation  of  Sheet  2G8.)  By  the  late  J.  H.  Blake. 
With  contributions  by  W.  Whitaker.  Pklited  by  H.  W.  Monckton.  London  :  E. 
Stanford,  1I»0:{.  Size  10  x  6,  pp.  92.  Illustrations.  Presented  by  the  Geological 
Survey. 

United  Xiogdom    Scotland.  Baddeley. 

Thorough  Guide  Series.  ^Scotland  (Part  i.),  Edinburgh,  Glasgow,  and  the  High- 
lands, as  far  north  as  Aberdeen,  Inverness,  Gairloch,  and  Stornoway,  with  a 
description  of  the  vnrious  approaches  bv  Land  and  Sea  from  the  South.  By  M. 
J.  B.  Baddeloy.  Tenth  Kdition.  London:  Dulau  &  Co.,  1903.  Size  6^  x  4^, 
pp.  20,  xxxii.,  an.l  31S.  Majx  and  Plans.  Price  G«.  M.  Presented  by  the 
Publifhtrg. 

United  Kingdom— Scotland.  Baddeley^ 

Thorough  (iuide  S«  ries.     Scotlanl  (Part  iii.).  The  "  Lowlands,"  including  Edin- 
burgh and  Gl;i-^'o\v,  and  all  Scotland  south  of  those  places.    By  M.  J.  B.  Baddeloy. 
Fourth  Ldition.     London:  Uulau  \-  Co.,  1903.     Size  OJ  x  4^,  pp.  xii.  and  IHti. 
Maps  aud  Phtns.     Price  U.     Prtttented  by  the  rnblithas. 
All  the  sectional  niap.s  are  coloured  in  this  edition,  aud  a  new  plan  of  Ayr  is  given. 
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The  two  large  scale  section  maps  of  the  Ayr  district  are,  however,  omitted,  though 
refereDce  is  still  made  to  them  in  the  appendix  on  coacli  tours,  where  some  confusion 
seems  alio  to  have  been  introduced  in  the  course  of  condensation. 

United  Kingdom— Scotland.  YariouB  Authors. 

Memoirs  of  the  Geological  Survey.  Scotland.  The  Geology  of  North  Arran,  South 
Bute,  and  the  Gumbraes,  with  parts  of  Ayrshire  and  Kin  tyre.  (Sheet  21,  Soot- 
land.)  Glasgow;  London:  E.  Stanford,  1903.  Size  10x6,  pp.  viii.  and  200. 
lllu$tration$.    Price  40.    Presented  by  the  Geological  Survey. 

ASIA. 

Asia.  Deutsch.  Eundschau  Q.  26  (1908)  :  439-454.  JtLttner. 

Fortschritte  der  geographi£chen  Forschungen  und  Beisen  im  Jahre  1902.  I. 
Asien.    Yon  Dr.  J.  M.  Jiittner. 

Central  Asia.  Hedin  and  Dove. 

Meine  letzte  Beise  durch  Inner-Asicn.  Von  Prof.  Dr.  Sven  von  Hedin.  Mit 
einer  Einleitung  von  Prof.  Dr.  Dove.  Halle-a-S. :  Gebauer-Schwetschke  Druckerei 
und  Verlag,  1903.  Size  9}  x  6 J,  pp.  xiv.  and  50.  Map  and  Portrait.  Presented 
by  the  Publisher. 

Oeylon-Veddas.  Globus  88  (1903) :  201-207,  220-223,  261-267.  Btltimeyer. 

Die  Nilgalaweddas  in  Ceylon.    Von.  Dr.  L.  RUtimeyer.     With  Illustrations. 

China— Terrestrial  Magnetism.    B.S.G.  Italiana  ^  (190'S) :  178-185.  Bartelli 

Se  da  alcuni  document!  bi  possa  dedurre  Tantica  conosccnza  della  "  Declinazione 
magnctica  "  presso  i  Cinesi.    Nota  del  P.  T.  Bertelli. 

China— Wei-Hai-Wei.  G.  Teacher  2  (1903) :  66-70.  Braoo-Xitford. 

Wei-Hai-Wei.  Some  Physical  Characteristics  of  our  New  Dependency  in  the  Far 
East.    By  C.  E.  Bruce-Mitford.     With  Map  and  Illustration. 

Chinese  Empire— Tibet    Z.  Ges.  Erdk.  Berlin.  (1903) :  344-358.  Hedin. 

Seen  in  Tibet    Von  Dr.  Sven  v.  Hedin.     With  llluttraiions. 

Chinese  Tnrkestan.  Stein. 

Sand-Buried  Ruins  of  Khotan.  Personal  Narrative  of  a  Journey  of  Archieological 
and  Geographical  Exploration  in  Chinese  Turkestan.  By  M.  Aurel  Stein.  Lion- 
don :  T.  Fisher  Unwio,  1903.  Size  9  x  5},  pp.  xliv.  and  524.  Map  and  Jllus- 
trations.    Price  21«.  net.    Presented  by  the  Publishers.     [To  be  reviewed.] 

French  Indo-China.  Rev.  G.  52  (1903) :  503-515.  De  la  Pejre. 

Les  communications  en  ludo-Chlno,  voies  fluviales  et  voics  ferre'es.  Par  Jean  de 
la  Peyre.     With  Map. 

India.  Records  Botan.  8urv.  India  2  (1903) :  231-370.  Prain. 

Flora  of  the  Sundribuns.    By  D.  Praiu.     With  Map. 

India— Bombay.  

Magnetical,  Meteorological,  and  Seismological  Obsetvations  made  at  Uie  (govern- 
ment Observatory,  Bombay,  in  the  Years  1900  and  1901,  under  the  direction  of 
N.  A.  F.  Moos.  With  an  Appendix.  Bombay,  1903.  Size  13}  x  10,  pp.  xxii., 
40,  26,  and  8.    Price  Is.    Diagrams.    Presented  by  the  Indian  Government. 

India— Bind.  J.8.  Arts  51  (1903) :  593-610.  Birdwood. 

The  Province  of  Sind.    By  H.  M.  Birdwood,  c.s.i.     With  Map. 

India— Surveys.  

General  Report  on  the  Operations  of  the  Survey  of  India  administered  under  the 
Government  of  India  during  1901-1902.  Prepared  under  the  direction  of  Colonel 
St  G.  C.  Gore.  Calcutta,  1903.  Size  13}  x  8^,  pp.  iv.  and  62,  and  x.  Maps  atid 
Portrait.    Price  3s.    Presented  by  tJie  Survey  of  India  Department. 

India— Western  Frontiers.    Imp.  and  AsicUic  Quarterly  Rev.  15  (1903) :  225-252.    Bees. 

The  Western  Frontiers  of  India.     By  J.  D.  Bees. 

Indian  Ocean.  MoiUhly  Weather  Rev.  81  (1903):  127-133.  Harris. 

The  semi-diurnal  tides  in  the  northern  part  of  the  Indian  Ocean.     By  R.  A. 

Harris.     With  Diagrams. 
Japan.  J.G.,  Tokyo  G.S.  14  (1902):  620-629.  Ogawa. 

Influences  of  Geographical  Features  on  the  Civilization  of  Japan.     By  Takudyi 

Ogawa.    [In  Japanese.] 
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Deui9ek.  Run'Iick'iH  G.  25  (19ii3):  349-351-  Viihimva. 

Der  Aiubnich  des  ToriaLinia  in  Jap«D.    Von  M.  NUhimnri      H'lxA  .V-.i;.)  and 


•eooimt  of  the  ero|<tion  in  the  Journal  for  May  las:. 


Iftlmndof  Fcnno$a.  PiiAt  and  Pre^nt.  Histrry.  People.  Kosourrc^  and  O^m- 
meicial  Prospects.  Tea,  Camphor.  Sugar.  GoM.  Coal.  Sulphur.  Eoonomioal 
Flftnta,  and  other  prodactionf.  Bv  Jamea  W.  Davidfr'n.  London,  etc.:  Mac- 
milUa  &.  Co.,  li«03.  Size  11x8.  pp.  iii..  5,  64i^,  xxviii..  and  40.  Afj/v^.  PlaU*, 
amd  IliuMratioiu.     Prtet  '15$.  utt.     rrettuttd  ly  f/ic  i*H^'/i«A«r#.     'JTo  be  reviewed.] 

Zflsvft — PlMt-names.  Koto  and  Kanaawa. 

A  Cfttalogoe  of  the  Horcanizod  Geographical  Xaniivs  of  Korva.  IW  B.  Koto  and 
S.  Eaoazawa.  Publuhed  bj  the  UniTei^itj  of  Tuk\'\  M9o3~  Size  S  \  4}.  pp. 
Ti.,  iH),  and  SS.     Prtttutcd  by  the  Author$. 

Malay  Aichipalago-Calehes.    Ghlut  83  (1903) :  277-281.  Sarasin. 

Ueber  die  Tcila  tou  Siid-Cvlebea     Von  1*.  und  F.  Saraain.     With  UlutiratioM. 

Faaun.  Izmtiya  Imp,  Ru$t.  OS.  SB  0^02):  273  Si '5.  Fadehenko. 

Pamir  and  Shugnan.    By  B.  A.  Fedv.'heiik>>.    ^^n  lkUS8i:in/ 

niUppine  Iilandi.  Blair.  Eobertion,  and  Bourne. 

The  Philippine  lelands,  14i»:^lS  '3  Exploration:*  by  Karly  X:)vi gators.  IVscrijv- 
tk)n8  of  tbtr  Ulnn'ls  and  thoir  lVop!o«,  ti^vir  History,  acd  Kcvvnl«  <*f  the  I'atholic 
MiaBions.  a«  relattd  in  ci>ntoiii{^raiie>>ui$  iWkd  and  Maniiscriptii,  showioi;  x\iv 
Political,  l^^.>n<'>m:c.  Commeri.i:tl.  and  Ikeliiiious  C^n-iitions  of  thi^so  U!tini!8  from 
their  earlivBt  rtlaii>>:iB  with  Kuri.'pean  Nations  to  tho  bcirinninj*  of  tho  Nineteenth 
Centary.  Tranrilated  frt  m  the  (.>rigina^:».  Edited  and  Annotated  by  Emma 
Helen  Blair  an>I  .Jan.cs  Alexriuder  Holvrts<?ii.  with  histt^rical  introduction  and 
additional  ui.tes  bv  E  iward  Gavl-ud  Bourne.  Vol.  i.  14y3-l,VJ9  (pp.  8:»Si; 
vol.  ii.  1521-15'^t;*  ('pp.  3;;*:;:  vi  l!  iii.  l.-.Gl*-i:»7»:  ,pp.  31S^:  vol.  iv.  i;i7<l  1582 
(pp.  32«J).  CkvelaLd,  Ohio:  Ti:o  A.  H.  I  lark  i'o.,  19»»3.  Size  9J  x  ♦;.  Jlo}^, 
Portraitt^  and  Ifht^trnti'-fi*.     iV/f  $1  ntt  per  cAum  . 

This  important  sciiej*  will  t-xt«  lA  V*  5r»  volumop. 'ne  to  bo  idsutd  each  month. 

Bnaiia— Cancaiia.    Am,  Ou'^  J /pi'».  Fnisfu i>«  28  (UH>n:  319- :>;^.~>.    Lcprince-Bingnet. 

Souvenirs  ile  Rupoie.  ApCfLfli.»n  du  <i rand- Ararat.  Par  M.  F.  Loiirince-Kingutt. 
With  JJlu'tratinn", 

Botiia— Cancatas.     Mattri'ih  To}X'j..ft':.,  Ciucafn«Zi  {l\**^'l):  4'J-1*6.  Han. 

Joumev  in  Kftklutia  and  Da-hestan  in  lSi>S.     Bv  K.  F.  Haii.     [In  Russian. " 

Biuiian  Central  Asia.  /tmh  ryedtuie  9  (1002^ :  71-75.  Anuchin. 

A  former  mouth  of  the  Amu-Daria  in  the  Ca««i  ian  S.  a.  Uy  D.  Anuchin.  [In 
Rm^fiian.'' 

Buisia — Sakhalin.  Labbe. 

Paul  Labbt'.  Vn  Bajm.  Bussf.  l/ile  de  Sakhalino.  Paris :  Ilachctte  at",  1903. 
Pize  7i  X  4j[,  pp.  U70.  Maps  and  Illuiiruticw.  Price  \/r.  Prtf^nitd  ly  the 
Publiflirri'.    'J^*  e  review,  d/i/s  p.  318.] 

Bvatia— Siberia — Amor.  Khlaponin  and  others. 

Explorations  Gt'olou'iiiuesdana  les  Roi;ions aurifens  de  la  Sibi*rie.  Region  auriforc 
de  I'Amour.     Livr.  iii.     St.  Petersburg,  1902.     Size  10  x  iJi,  pp.  171.     Map*. 

Bustia— Siberia— Baikal.        Zemhryrdeuit  9(1902):  3:^-40.  Aauchin. 

Baikal  (short  skt^tcb).     By  D.  Anuchin.    [In  Rusaian.] 

Bniaia— Siberia— Baikal.        Zemh  ry edeuie  9  (1^02):  i^-iio.  Korotneff. 

Zoogcograpliical  refearchus  on  Baikal.  By  A.  KorotnelV.  -In  Russian.]  With 
Map  and  III  u  ft  rat  ions. 

sum— Kailways.        IJ.  Comil^VAfie  Fra nfai>  3(1903):  1 12-145.  

Les  Chcmins  de  ft  r  an  Siam  et  les  rivalitc's  anglo-allemandes.      With  Map. 

Turkey— Baghdad  Bailway.  Mission"  Beiges  6  (19^3) :  1 17-131,  1.')3-1G9.  Lammeni. 
La  future  route  des  ludes.     Par  Pere  11.  Lammeiis.      With  Map  and  III u titrations. 

Turkey — Pale&tine.  Sanday  and  Waterhouie. 

Sacred  Sites  of  lb*.-  Gosixils.  By  W.  Sanday.  with  the  aseirtanci'  of  Paul  Water- 
hou.se.     Oxford:  Clarendon  Press.   1903.     Size  9  x  5J,  pp.  xii.  and   126.     Maps, 


>s 


344  GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 

Plans^  and  Illu8iratian9.     Price  13«.  6d.  net.     Presented  by  ihe  DeHegatee  of  the 
Clarendon  Press. 

Turkey— Syria.  Asien  2  (1903) :  107-109,  125-128.  Bohlagintweit. 

Die  Hafen  der  syrisohen  Eiiste  and  die  Deutsche  Leyante-Linie.    Yon  Major  Max 
Schlagintweit.     With  Map. 

AFRICA. 

BritiBh  Central  Africa.    Scottish  0.  Mag.  19  (1903) :  311-315.  Henderson. 

The  Nyaaa  Coal  Bed.    By  Bev.  James  Henderson.      With  Illustrations. 
British  East  Africa.  [EUot.  ] 

Africa  No.  6  (1903).    Report  by  His  Majesty's  Oommissioner  on  the  East  Africa 
Protectorate.      London :  Eyre  &  Spottiswoode,  1903.      Size  13}  x  8},   pp.   48. 
Price  5d, 
See  note  in  the  Monthly  Record  (ante^  p.  330). 

Canary  Islands.  Taqnin. 

B.8.B.  Beige  G.  28  (1902):  28,  131,  266,  315,  405,  502  ;  27  (1903):  37. 

Lea  lies  Canaries  et  lea  Parages  de  Pdche  Cannriens.  Par  Dr.  A.  Taqnin.  With 
Maps  and  Illustrations, 

Central  Africa.  Moore. 

The  Tanganyika  Problem.  An  Account  of  the  Researches  undertaken  concerning 
the  existence  of  Marine  Animals  in  Central  Africa.  By  J.  E.  S.  Moore.  London  : 
Burst  &  Blackett,  Ltd.,  1903.  Size  9}  x  6},  pp.  zxiv.  and  372.  Maps  and 
Illustrations.     Presented  by  the  Publishers. 

Reviewed  in  vol.  xxi.  (p.  288). 

Central  Africa— Tanganyika.  Dupont. 

Miss.  Catholiques  35  (1903) :  56-59,  65-69,  76-80. 
Souvenirs  du  Tanganika.    Par  Mgr.  Dupont.     With  Illustrations. 
Central  Africa— Zoology.    P.  Zoolog.  8.  (1902,  II.) :  339-350.  Major. 

On  a  Specimen  of  the  Okapi  lately  received  at  Brussels.  By  C.  I.  Forsyth 
Major.     With  Illustrations. 

Congo  State.  MouvemerU  G.  20  (1903)  :  103-106.  Bu  Bourg. 

L'ezp^ition  du  Bourg  de  Bozas  dans  le  bassin  de  TUele.     With  Map. 
Egypt.  Abbato. 

Dr.  Abbate  Pacha.      Le  Reservoir  D' Assouan  et  le  projot  du  Canal  Abbas  au 

point  de  vue  sanitaire.     Le  Cairc,  1903.     Size  9}  x  6^,  pp.  16. 
The  author  considers  that  risk  to  health  will  arise  from  the  stagnant  water  held 
up  by  the  reservoir. 

Egypt.  Beadnell- 

Neolithic  Flint  Implements  from  the  Northern  Desert  of  the  Fayfim,  Egypt.  By 
Hagh  J.  L.  Beadnell.  (Extracted  from  the  Geological  Magazine^  N.S.,  Decade  iv. 
vol.  X.  pp.  53-59,  February,  1903.)  London  :  Dulau  &  Co.  Size  8}  X  5 J.  Plates, 
Presented  by  ihe  Author. 

Egypt.  Tour  dtt3fon(2e  9  (1903):  301-312.  Beaumont. 

L'Irrigation  de  TKgypto  et  les  nouveaux  Barrages  d' Assouan  et  d^Assiout.  Par 
Oaston  du  Boscq  de  Beaumont.     With  Illustratiofis. 

Egyptian  Sudan.  Monthly  Bev.  11  (1903):  89-99.  Ward. 

The  Wonders  of  the  Sudan.    By  J.  Ward.     With  IlluHrations. 

Eritrea.  B.S.G.  Italiana  4  (1903):  7G-109.  Tancredi. 

Sul  clima  di  Addi-Ugri  (Colonia  Eritrea).    Nota  del  capitano  A.  M.  Tancredi. 

French  Congo.  Morel. 

The  British  Case  in  French  Congo.  The  Story  of  a  Great  Injustice,  its  Causes, 
and  its  Lessons.  By  Edmund  D.  Morel.  London :  W.  Heinomann,  1903.  Size 
8  X  5,  pp.  xxii.  and  216.     Map.     Price  6s. 

French  Congo— Ogowe.  Ann.  O.  12(1903):  159-171.  Hang. 

Le  Bas  Ogoou^,  notice  g^ographiquo  et  ethnographique.    Par  E.  Hang.     With 

Map. 
The  various  interlacing  arms  of  the  Ogowe,  and  the  lakes  communicating  with 
them,  are  shown  on  the  map  on  the  large  scale  of  1 :  250,000. 


OEOORAPHICAL  LITERATURE  OF  THE  MONTH.  345 

Iftft  Afriea.  Adams. 

Lindi  nnd  sein  Hinterland.  Yoo  P.  Adams.  BerUn  :  D.  Bcimer,  (n.d).  Size 
9|  X  6),  pp.  72.     Maps  and  IUu»tration$.     Price  If.  6d. 

6«nBaA  tonih-West  Afdea.  Hartmann. 

Beitrdge  KoUmialpolitilc  4  (1902-1903) :  S99-430. 

Meine  Expedition  1900  ine  nordlicbe  Kaokofeld  und  1901  durch  das  Amboland. 
Yon  Dr.  O.  Hartmann.     With  lUustratiam,    [See  note,  ante,  p.  381.] 

Sanaa  Language.  Brooks  and  Nott. 

Biiu  na  Abuboan  Hansa.  With  Translation,  Vocabulary  and  Notes.  By  W.  H. 
Brooks  and  I^wis  H.  Nott.  London :  Henry  Frowde,  1903.  Size  7}  x  5,  pp.  56. 
JPHce  8f.  6d.  net.    Presented  by  the  Publishers. 

Short  writings  by  a  Hansa  on  Hansa  customs  and  industries. 

iTory  Coast  Ann.  G.  12  (1903) :  145-158.  Oassel. 

Geographic  ^nnr  mique  de  la  Haute  Cote  d*l voire  Oooidentale.  Par  G.  Van 
CaaseL     With  Mnp, 

Ivory  Coast  and  Liberia.  ^Ina.  G.  18  (1903) :  130-144.  d'Ollone. 

(^te  d'lvoire  et  I.iberia.  Variations  cartograpbiques  relatives  li  ces  contr^es  et 
^tut  actual  de  nos  connaissaDces.     l*ar  Ic  capitaine  d*OIlone.      With  Maps. 

Zamenm.  Globus  83  (1903) :  284-285.  Schkopp. 

Zwergvolker  in  Eamerun.     Von  E.  v.  Schkopp. 

Madagascar.  La  G.,  B.S.G.  Paris  7  (1903) :  278-283.  Gallieni. 

Di^  Suarez.     La  Route  de  la  Montagne  d'Ambre.     Par  Ge'ncral  Gallieni. 

Madagascar.  

Guide- AnnuH ire  do  Madiignsoar  et  Dependances,  Anne'e  1908.  Tananarive,  1903. 
Size  9x6,  pp.  x.  and  846.   Maps  and  Plates.   Presented  by  the  French  Colonial  Office. 

Manritins.  Anderson. 

Esquiese  de  rHistoire  du  Protcstantismo  a  I'llo  Maurice  et  aux  lies  Mascar^gncH 
1505  k  1902.  Tb^se  par  J.  F.  Anderson.  Paris:  Socie'te*  Fran^aise  d'lmprimeric 
••t  de  Libraire,  1903.  Size  10  X  6J,  pp.  96.  Map  and  Illustrations.  Presented  by 
the  Author. 

Moxooeo.  ^nn.  G.  12(1903):  120-129.  Sjgonzac. 

Voyages  an  Maroc  (1899-1901).     Par  le  Marquis  de  Segonzac. 
Vigor.  Lenfknt. 

Capitaine  T.enfant.     Lc  Nigor  vole  ouverte  k  notro  Empire  Africain.     Preface  par 

M.  E.  6tienuo.     Introduction  du  Oolontl  Peroz.     Paris  :  Hachette  &  Cie.,  1903. 

Size  10  X  r)J,  jjp.  vii.  and  25G.     Map  and  Illustrations.     Price  lOf. 

Vile.  Hexue. 

Der  Nil,  seine  Hydrographie  und  wirtschaftliche  Bedeutung  Von  Dr.  H.  Henze. 
(Angewandte  Gcographie,  I.  Serie,  4  Heft.)  Halle-a.-S.,  1903.  Size  10  x  6^, 
pp.  104. 

Bkodesia.  Rev.  G.  62  (1903) :  421-435.  Maitxe. 

North-Eastcm  Rhodesia.     Lobemba  et  Lobiaa.     Par  H.  Maitre.     With  Map. 
Cf.  Article  in  Journal  for  July,  1902. 

Bkodesia.  Quarterly  J.  Geolog.  S.  69  (1903) :  266-291.  Volynenz. 

The  Sedimentary  Dci)osits  of  Southern  Rhodesia.  By  A.  J.  C.  Molyneux.  With 
Appendices  by  Dr.  A.  S.  Woodward,  Dr.  W.  Hind,  and  E.  A.  N.  Arbor.  With  Map, 
Section* y  and  Plate. 

Sahara.  Diirkop. 

Die  wirtsehafts-  und  handols-geographischcn  Proviuzen  der  Sahara,  begriindct 
durch  niitzliche  Pflanzen.  Inaugural-Dissertation  .  .  .  von  Erich  Diirkop. 
Wolfenbiittel,  1902      Size  9x6.  pp.  58. 

Sahara — Tawarek.  King. 

A  Search  for  tbo  Masked  Tawareks.     By  W.  J.  Harding  King.    London  :  Smith, 

Elder  &  (*o.,  r.t03.  Size  8^  x  5^,  pp.  viii.  and  334.  Maps  and  Illustrations. 
Price  12».  6d.  net.     Presented  by  the  Publishers. 

Sokotra.  Kosimat. 

Geologic  der  luseln  Sokutra,  Se'raha  und  'Abd  el  Kuii.  Von  Dr.  Franz  Kossmat. 
Wion,  1902.     Size  12^  x  9^,  pp.  62.     Map  and  PlaUs.     Presented  by  the  Author. 
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Somftliland.  7errandi. 

Seconda  Spedizione  Bottego.  Lugh :  Emporio  Gommeroiale  enl  Giaba.  Memorie 
e  note  di  U.  Ferrandi.  A  cnra  e  sp ese  della  Socieik  Geografica  Italiana.  Roma, 
1903.  Size  10  x  7,  pp.  xvi.  and  434.  Maps  and  lUuilrationt,  Price  12  lire. 
Presented  by  the  Italian  Geographical  Socit  ty, 

Bonmlis.  Ferrand. 

Mat^rianx  d'etudes  snr  Icb  paya  Musulmans.  I^s  Com&lis,  par  Gabriel  Ferrand. 
Paris:  E.  Leroux,  1903.    Size  7^  X  5,  pp.  xiy.  and  284.    Price  4«.  6ri. 

South  Africa.  Dietterweg. 

Aus  dem  Pionier-Leben  wahrend  meines  20-jabrigen  Aufenthaltes  in  Siid  Afrika. 
Yon  Moritz  Diedterweg.  Barg. :  A  Hopfer,  1902.  Size  8^  x  5},  pp.  Tiii.  and  227. 
Map  and  Illustrations.    Price  3  m.    Presented  by  the  Publishers, 

Sidan.  a  Rd.  186  (1908) :  1118-1120.  Lapparent. 

Sur  les  traces  de  la  mer  Int^tienne  an  Sondan.    Note  de  M.  de  Lapparent. 
Of.  note  in  Monthly  Record  for  August. 
Sudan.  B.8.Q.  LiUe  39  (1903) :  414-443.  Xeyiiiar. 

La  France  dans  TAfrique  Gentrale.  Mission  Joalland-Meynier.  Par  le  Capitaine 
Meynier.     With  Map. 

Tripoli.  Xathuisieulz. 

A  Travers  la  Tripolitaine.  Par  H.  M.  de  Mathuisieulx.  PreTace  do  M.  L. 
Bertrand.  Paris:  Haohette  &  Gie,  1903.  Size  7}  x  4},  pp.  yii.  and  302. 
Illustrations.    Price  ^fr.    Presented  by  the  Publishers. 

TTganda.  Woodward. 

Pr^is  of  Information  concerning  the  Uganda  Protectorate.  Compiled  in  the 
Intelligence  Division,  War  Office.  By  Brevet-Major  E.  M.  Woodward.  London, 
1902.  Size  9}  x  6,  pp.  160.  Maps.  Price  5s.  6d.  Presented  by  the  Intelligence 
Division,  War  Office. 

A  useful  summary  of  our  knowledge  of  the  Uganda  protectorate,  with  hints  as  to 
outfit,  etc.  There  is  a  large-scale  map  (10  miles  to  an  inch)  in  four  sheets,  but  this 
was  prepared  in  1900,  and  is  consequently  not  quite  up-to-date. 

West  Africa— Cotton.  Bailland. 

Renseignements  Colon.,,  CkmiU  VA/rique  Francaise  2  (1903)  :  37-44. 
L^exploitation  du  Coton  en  Afrique  occidentale.    Par  E.  Bailland. 

VOBTH  AMBBIOA. 
Alaska.  Brooks. 

Preliminary  Report  on  the  Ketchikan  Mining  District,  Alaska,  with  an  Intro- 
ductory Sketch  of  the  Geology  of  South-Eastern  Alaska.  By  A.  H.  Brooks.  (Dep. 
of  the  Interior,  United  States  Geological  Survey.  Professional  Paper,  No.  1.) 
Washington,  1902.  Size  11}  X  9,  pp.  120.  Maps.  Presented  by  the  U.S.  Oeologi- 
col  Survey. 

Canada.  Monthly  liev.  11  (1903):  91-108.  Hanltain. 

Who  should  Emigrate  to  Canada  ?    By  T.  A.  Haultain.     With  Illustrations. 

Canada — Nova  Sootia.  Slls. 

P.  and  T.  Nova  Scotian  I.  Sei.  10(1901-1902)  :  433-446. 
The  Progress  of  Geological  Investigation  in  Nova  Scotia.    By  Dr.  R.  W.  Ells. 

C *nada—Bocky  Mountains.    il/)j)a/aoAia  10(1903):  142-165.  Outram. 

Climbs  among  the  Highest  Canadian  Rockies:  Mounts  Columbia,  Lyell,  Bryce, 
and  others.    By  J.  Outram.     With  Plates, 

Canada— Booky  Mountains  and  Selkirk!.    AppaUchia  10  (1903) :  179-186. 

Bibliography  of  the  Rocky  Mountain  and  Selkirk  Ranges :  British  Columbia  and 
Alberta. 

Canada— Selkirk  Range.      Appalachia  10  (1908) :  123-135.  Wheeler. 

Behind  the  Asulkan  and  Donkin  Passes.  By  A.  O.  Wheeler.  With  Map  and 
Plates. 

Mezioo— Popooatepetl.    Deutsch.  Ruwlschau  (?.  26  (1903) :  433-439.  Lemcke. 

Eine  Besteigung  des  Yalkans  Popocatepetl  in  Mexiko.  Yon  H.  Lemcke.  With 
Illustrations. 
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JMM.  ItotM.  Benaett. 

Trade,  Agricnlture,  etc.,  of  the  States  of  California,  Xevada,  Utah,  and  Arizona 
for  the  year  1902.  Foreign  Office,  Annual  No.  2988,  June,  1903.  Sixe  9}  X  6, 
pp.eO.    JPriceSd, 

Vaited  ttatei— Bine  Bidge.    B.G.8,  Vhiladelphia  3  (1903) :  213-244.  Dayii. 

The  Stream  Contest  alung  the  filne  Ki  Jgo.    By  W.  M.  Davis.     With  lUutirattom. 

IMted  Btetee— Kansas.  J.G.  2  (1903) :  155-158.  Hdlister. 

A  enriouB  Salt  Pond  in  Kansas.    By  G.  B.  Hollister.     With  Illu$tration$. 

Valtad  Btetet— Meteorology.      J.O.  2  (1903) :  124-136.  Barrows. 

The  Chinook  Winds.     By  A.  T.  Barrows.     WUh  Diagrams. 

Vnited  SUtet— Minnesota.  Hall. 

Geography  and  Geolog}*  of  Minnesota.  Vol.  i.  Goography  of  Minnesota.  By 
Christopher  Webber  Hall.  Minneapolis:  H.  W.  Wilson  Company,  1903.  Size 
7|  X  5,  pp.  xii.  and  300.    Maps  and  Illurirationn.    Presented  by  the  Publishers. 

Vaited  States— New  Jersey.  Harshberger. 

P.A.  XaL  Sci.  Philadelphia  64  (1902)  :  642-669. 
Additional  Observations  on  the  Strand  Flora  of  New  Jersey.    By  J.  W.  Harsh- 
berger. 

Vnitel  SUtes— New  Tork.  J.O.  2  (1903) :  115-124.  Carney. 

A  Type  (.'ase  in  Diversion  of  Drainage.  By  F.  Carney.  With  Maps  and 
Illustratians, 

Vaited  States— North  Carolina.  Weaver. 

Internal  Improvements  in  North  OArolina  previous  to  1860.    By  C.  C.  Weaver, 

PH.D.  (Johns  Hopkins  University  Studies.  Series  xxi.  Nos.  3-4.)  Baltimore, 
1903.    Size  10  x  6,  pp.  96. 

Rivers,  canals,  and  railways  are  treated  of  in  turn. 

Vaited  States— Texas.     T.  Tcjas  A.  Set,  4  (1901) :  pp.  4  and  8.  Dnmble. 

The  Red  Sandstone  of  the  Diabolo  Mountains,  Texas.  Cretaceous  and  Later 
Rocks  of  Presidio  and  Brewster  Conoties.     By  £.  T.  Dumble. 

Vaited  States— Texas.        T.  Texas  A.  Sci.  3  (1899):  17-296.  Simonds. 

A  Record  of  the  Geology  of  Texas  for  the  Decade  ending  December  31,  1896. 
By  Dr.  F.  W.  Simonds. 

XTnited  States— Texas.         T.  Texas  A.  Sci.  4  (1901)  :  pp.  48.  Taylor. 

The  Water  Power  of  Texas.     15y  T.  U.  Taylor.     With  lUmtrations. 

United  Stites  -Texas.         T.  Texas  A.  Sci.  4  (1900) :  59-80.  Thompson. 

The  Development  of  the  present  Texas  Riilway  System.     By  R.  A.  Thompson. 

CENTRAL  AND  SOUTH  AMERICA. 

Argentine  Republic     B.A.  Xac,  Ci.  Cordoba  17  (1902):  203-261.  Bodenbender. 

Contribucion  al  conociraiento  de  la  prccordillera  de  San  Juan,  do  Mendoza  y 
de  las  sierras  centrales  de  la  Kepiiblica  Argentina.  Por  G.  Bodenbender.  With 
Sections. 

Argentine  Republic.  Nordenikiold. 

Pr'&columbieche  Wohn-  und  Begriibnisplatze  an  der  Siid-Westgrenze  von  Chaco. 
Von  £.  Nordenskiold.  (K.  Svenska  Vetenskaps-Akademiens  Handlingar.  Bau- 
dot 36,  No.  7.)  Stockholm :  V.  A.  Norstedt  &  86ner,  1903.  Size  12  x  9i,  pp.  22. 
Map  and  Illustrations.    Presented  by  the  Author. 

Argentine  Republic.        B.  American  G.S.  35  (1903):  130-143.  Smith. 

The  Economic  Geography  of  the  Argentine  Republic.  By  J.  R.  Smith.  With 
Map. 

Bolivia.  B.  Oficina  Nac.  Inmigracidn,  etc,.  La  Paz  2  (1902):  815-818.      Vamonx. 

Descripcion  fisici  de  la  cadena  de  Apolobamba.     Por  L.  Varnoux. 

Bolivia.  B.  (ifwina  Xac.  Inmigracion,  ttc,  La  Paz  2  (1902):  753-780.  

El  primer  ceD8>j  de(;enal  de  la  poblacion  de  Bolivia.  Suj  resultados  geuerales. 
Censo  del  Dopartamento  de  Santa-Cruz. 
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BoliTia— Acre.  Medina. 

Angel  Diaz  de  Medina.  La  Cuestion  del  Acre.  El  Derecho  Boliyiano  y  la 
Circular  de  Sr.  Baron  de  Rio  Branoo.  La  Paz,  1903.  Size  8  x  5i,  pp.  57.  Map. 
Pretented  by  Sr,  M.  V.  Ballivian. 

Bolivia— Deiaguadero.  

B.  OJieina  Nae.  Inmigraeidn,  etc.,  La  Paz  2  (1902)  :  787-789. 
La  Navegaoion  del  Desagnadero. 

Bnudl  and  Argentine  Bepnblie.  Barclay. 

To  the  falls  of  the  I(?uazii.     By  William  8.  Barclay.     Buenos  Aires.    The  South 

American  Bank  Note  Co.,  1903.  Size  lOJ  X  7,  pp.  48.  Map  and  llluttrations. 
Ttoo  Copiet.    Pretented  by  the  Author. 

ATTSTBALABIA  AND  PACIFIC  ISLANDS. 

Anitralia.  B.S.G,  Italiana  4  (1903) :  201-917.  Orauo. 

AuBtraliani  indigeni  ed  Australlani  britannici  di  fronte  alle  svantagKi  >80  condi- 
zioni  geog^fiobe  del  loro  continente.    Appunti  statiatici  del  prof.  G.  Grawo. 
Contrasts  the  development  of  Australia  by  civilized  man  with  the  backward  con- 
ditions which  prevailed  under  its  native  inhabitants. 

Anftralia.  Moore. 

Moore*8  Australian  Almanac  and  Countrv  Directory  for  the  year  1903.  Sydney  : 
Kealy  &  Philip.    Size  7i  X  5,  pp.  xvi.,  152,  and  182. 

Anstralia  —Geology.  Thomson . 

The  Physical  Geography  of  Anstralia :  V.  Greologry.  By  J.  P.  Thomson.  (Reprinted 
from  Proceedings  and  Transaction  of  Hie  R.O.S.  of  Awtralcuia^  Queeneland, 
vol.  xviii.)    Size  10  x  6,  pp.  32.    Presented  by  the  Author. 

Caroline  Islands.  Deutfch.  KoJonialblatl  14  (1903) :  364-366.  Berg. 

Berioht  des  Yizegouvemcurs  Berg  Uber  einen  Besuch  der  Trukiuseln  (Ostkaro- 
linen). 

IHlbert  Islands.  Records  Austraiian  Museum  5  (1903) :  1-15.  

Notes  on  the  Zoology  of  Paanopa  or  Ocean  Island  and  Nauru  or  Pleasant  Island, 
Gibert  Group. 

New  Zealand— Chatham.  Ghhus  83  (1903) :  325-326.  Schnrti. 

Die  Herkunft  der  Moriori.    Yon  Dr.  Heinrich  Sc'iurtz. 

The  late  Dr.  Schurtz's  researches  have  confirmed  the  native  tradition,  and  bhown 
that  the  Morior  are  a  Polynesian  race  akin  to  the  Maori,  but  exhibiting  a  further 
mixture  with  the  aboriginal  dark  race  of  this  region. 

Ocean  Island.  Oeolog.  Mag.  10  (1903) :  2  8-300.  Beed. 

Notes  on  Ocean  Island  (Banaba).     By  F.  R.  Cowper  Kei  d. 
<ineen8land.  Dixon. 

Queensland.    Department  of  Mines.    Index   No.  2  to  Names  of  Places,  Mines, 

Beefs,  etc.,  occurring  in  the  Geological  Survey  Reports,  Queensland,  Nos.  136  to 

177  (inclusive)      By  Russell   Dixon.     Brisbane:   G.  A.  Vaughan,  1902.    Size 

10  X  6,  pp.  38. 
flamoa- Climate.  Ann.  Eydrographie  81  (1903):  193-204.  Bnrohard. 

Das  Klioia  von  Apia  (Samoa-Inseln)  nach  10  jalirigen  meteorologischen  Anfzeich- 

nungeu  von  Dr.  Funk  dargestellt  von  Dr.  O.  Burchard. 

4oath  Australia.  

1899.  Meteorological  Observations,  made  at  the  Adelaide  Observatory  and  other 
places  in  South  Australia  and  the  Northern  Territory  during  the  year  1899,  under 
the  direction  of  Charles  Todd.  Adelaide :  C.  E.  Bristow,  1902.  Size  13  x  8,  pp. 
xvi.,  96,  and  92.  Chart".  Presented  by  the  Goctrnment  Astronomer^  Adelaide 
Obitervatory. 

Torres  Straits.  


Reports  of  the  Cambrid)i;e  Anthropological  Expedition  to  Torres  Straits.  Volume 
ii.  Physiology  and  Psychology.  Part  i.  Introduction  and  Virion.  Part  ii.  Hearing, 
Smell,  Taste,  Cutaneous  Sensations,  Muscular  Sense,  Variations  of  Blood-pressure, 
Reaction-Times.  Cambri<lge:  University  Press,  1901-3.  Size  lU  X  9,  pp.  vi.  and 
1-224.  Maps.  Price,  Part  i.,  9«.  net ;  Part  ii„  7«.  we^  Presented  by  the  Syndics  of 
the  Cambridge  University  Press. 
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TOLUL  BMIOn. 

ABtuetie— ExpoditioBB.    ScotUth  Q.  Mag.  19  (1903)  :  370-376.  *  

The  Antarctic  Expeditions.     Wiih  CharU, 

Arotie— Abrniii  Expedition.     Tour  du  Monde  9  (1903) :  145-  228.  Prior. 

ViloOs  Pofaire  dans  la  Mer  Arotiqne  (1899-1900).  Par  8.  A.  R.  le  Due  des 
Abrouea.    Tradnit  et  resume  par  H.  Prior.     With  Mapt  and  Illutircitioni, 

Aretie — Abnua  Sxpedition.  Biccliieri. 

Prof.  Ginceppe  Kicehieri.  La  Stella  Polare  nel  Mare  Ariioo.  Relazione  sui 
lisnltati  della  spedizione  di  8.  A.  R.  il  Daca  degli  Abrarzi.  Messina,  1903. 
Site  9i  X  6},  pp.  80.      Presented  by  the  Author. 

Aretie— Baldwin-Ziegler  Expedition.  Baldwin. 

Wids  World  Mag.  10  (1903):  .S96-402,  432-486,  587-593. 

The  Baldwin-Ziegler  Polar  Expedition.  By  E.  Briggs  Baldwin.  WWi  Illuttra- 
Uong. 

Aretie— Ice  Conditions.  Oarde 

The  State  of  the  Ice  in  the  Arctic  Seas,  1902.  Prepared  by  V.  Garde.  (Special 
print  of  the  nautical-iDeteorological  annual  of  the  Danish  Meteorological  Institute.) 
Sisc  12^  X  9^.  pp.  zxii.    Mapi. 

Aretie— loe  and  Navigation.      Izve^iiya  Imp.  Russ.  G.8.  88  (1902)  :  30G-341.    Yamek. 
Distribution  of  Ice  iind  the  Condition  of  the  Nayigatiou  to  Siberia.    By  A.  T. 
Yarnek.     [In  Russian.]     With  Map*. 

This  has  been  noticed  in  the  Monthly  Record. 

Aretie — Euisian  Expedition.  Xolomeitsoff. 

Jzvediya  Imp.  Bum.  OS.  88  (11)02):  342-369. 
The  Russisn  Polar  Expedition  of  Biron  Toll.    By  N.  N.  Kolomeitsofl*. 

XATHEMATIOAL  eBOGBAPHT. 

Aitronomy.  Ann.  Hydrographie  31  (1903) :  211-222.  Wedemcyer. 

Zur  Hdhenbercchnung.     Von  A.  Wedemcyer. 

Cartography.  J.S.  Arts  61  (1903) :  552-563.  Morrison. 

The  Construction  of  Maps  and  Charts.     By  G.  J.  Morrison.      With  Diagrams. 
Latitudes  and  Longitudes.  

Accessions  (Xo.    vii.)  to  colhction  of   Latitudes   and  Longitudes.     Map  Room. 

Intelligence  Division,  W.O.    December,  1902.     Size  I2i  x  1<>.  pp.  42. 

Havigation.  B.S.G.  Italians  4  (11H)3) :  1 10-132.  Eoncagli. 

Per  la  definiziono  della  Lossodromia.  Note  esplicativo  del  Comandanto  G. 
Roncagli. 

Havigation.  

On  the  Station  Pointer  and  tlio  manner  of  iixinvr  a  Sliip'a  Position  by  its  aid. 
Second  Edition.  London:  J.  D.  Potter,  1903.  t<ize  8^  X  .^i,  pp.  10.  Diagrams. 
Price  i\d.     Presented  by  the  Hydrographer,  Admiralty. 

Havigation.  B.S.G.  Italiana  4  (1903) :  2:)9-262.  Porena. 

Per  la  definiziono  della  lossodromia.     Del  prof.  F.  Porena. 

Surveying.  Snplessis. 

Traitc  du  Nivelleraent,  comprenant  les  Principes  Gc'nc'raux,  la  description  et 
Tusage  des  Instruments,  les  Opc'ratioos  et  les  Applications.  Par  J.  Duplessis. 
Troisibme  Edition.  l\iris.  C.  Be'ranger.  1903.  Size  9  x  5^,  pp.  xiv.  and  342. 
Diagrams,     Price  %s.  ^)d. 

Surveying.  M.  K. K.  Militdr-O. I.  22  (1902) :  1 39-154.  Htlbl. 

Die  Stereophotogrammetrie.     Von  A.  Freiherm  von  Hiibl. 

Surveying.  M.K.K.  MiUiSr-G.I.  22  (1902) :  41-109.  Weixler. 

Directiven  zur  Ausgleichung  trigonometrischer  Messungen  anf  analytisohgeo- 
metrischer  Grundlage.  Yerfasst  und  mit  Beispielen  erlautert  von  A.  Weixler. 
With  Diagram. 

No.  IIL^Sktikaibbr,  1903.J  2  b 
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PHT8I0AL  AVD  BIOLOeiOAL  ftSOeRAPEY. 

Oaophytiof.  Skman. 

Om  jordrotaiionens  iaverkan  pa  ▼indstrommar  i  haPvet  Af  V.  W.  Ekman.  Stock- 
holm, 1902.    Size  9}  x  6,  pp.  28. 

OeophjBlef.  C.  Bd.  136  (1903):  1172-1173.  Uppmann. 

Sar  la  diBtribuiion  de  la  matibro  ^  la  surface  de  la  Terre.    Note  de  G.  Lippmaun. 

Gravity  Determinatioii.  Heokar. 

fiestimmuDg  der  Sohworkraft  auf  dem  Atlantischen  Ozean  Bowie  in  Bio  de  Janeiro, 
LlBsabon  and  Madrid.  Yon  O.  Uecker.  (Veroffentlichong  des  Konigl.  Prenas- 
iBohen  Geodatiflchen  InBUtntes,  N.F.  No.  11.)  Berlin :  P.  Stanklewicz,  190a  Size 
Hi  X  9,  pp.  yL  and  138.    Plates, 

Hydrology.  C.  Bd,  186  (1903):  1511-1517.  Boniaiaesq. 

Snr  le  d^it,  en  temps  de  8(^ohere8Be,  d'une  source  aliment^o  par  one  nappe  d'eaux 
d'infiltration.    Note  do  J.  BouBsinesq. 

AVTHBOPO&SO&BAPHT  ARD  HI8TOBI0AL  GSOftSAPHT. 

Conmeroe.  B.8.0.  Com.  Paris  85  (1908):  97-108.  Barthelemy. 

Lob  points  strat^quea  commerciaoz.    Par  M.  le  Marquis  de  BarthtHemy. 

Xneaa  SylviuB.  Berg. 

Enea  Silvio  do*  Picoolomini  (Papst  Pius  II.)  in  seiner  Bcdeutung  als  Geograph. 
Ein  Beitrag  zur  Gcschichte  dor  Erdkundo  im  Quattrocento.  Inaugural-DisBer- 
tation  ...  yon  Alfred  Berg.    Ha11o-a.-S.,  1901.    Size  9x6,  pp.  46. 

Historioal— ChinMe  Explorer.    Globus  88  (1903) :  293-294.  Bteni. 

GAieral  Tsoban-t'ehien,  ein  chinesischer  Forschungsrcisender  dos  zweiten  Jahr- 
hundertB.    Von  P.  G.  M.  Stenz. 

Hiitorioal-St.  Helena.    Blachioood's  Mag.  178  (1903) :  621-633.  CUfford. 

The  Earliest  Exile  of  St  Helena.    By  Hugh  Clifford,  o.m.o. 

The  exile  referred  to  is  Fem&o  Lopez,  a  renegade  who  was  left  on  St  Helena  early 
in  the  sixteenth  century. 

Riitorieal — ToicaneUi  and  Oelumbus.  Xarkham  and  Yignaud. 

Toscanelli  and  Columbus.  A  Letter  from  Sir  Clements  B.  Markham  and  a  Beply 
from  Mr.  Henry  Yignaud.    London :  Sands  &  Co.,  1903.    Size  10  x  6},  pp.  40. 

HlBtorioal— ToBoanelli  and  Celnmbus.    B,8.B.  Beige  G.  27  (1903):  158-176.  XeoB. 

La  lettre  do  Toscanelli  k  Christophe  Colomb.    Par  Dr.  J.  Mees. 

HlBtorioal  Geography.  Ann.  G.  18  (1903):  172-175.  Oirardin. 

Sur  un  projet  do  Corpus  topographique  du  monde  ancion.    Par  P.  GirarJin. 
On  a  proposed  dictionary  of  ancient  place-names  and  geographical  terms  down  to 

1200  A.D. 

Politieal  Geography^Boondaries.    B.  American  G.8.  86  (1903) :  147-159.         BosboII. 
Geography  and  Interoational  Boundaries.    By  I.  C.  Russell. 

Telegraph  Oablos.      Bev.  Franfaise  28  (1903)  :  207-230,  261-286.  Gamard. 

Los  Cables  t^e'graphiqucs  sous-marins.    Par  L.  Gamard. 

Telegraph  Oablos.  Bev,  G,  52  (1903) :  436-450.  Brisse. 

Le  reseau  mondial  de  c&bles  souB-marins.    Par  A.  Brisse.     With  Map. 

BIOGSAFHT. 

Jankd.  Deutsoh.  Bundsohau  G.  25  (1903) :  471-473.  Thirring. 

Dr.  Johann  Jankd.    Von  Dr.  G.  Thirring.     With  Portrait, 

LivingBtone.  Deuisch.  Bundschau  G.  25  (1903) :  403-406.  Bttrr. 

Dayid  Livingstone.  (Zur  Erinnerung  an  die  dreissigjahrige  Wiedorkchr  soinoB 
Todestagea.)    Von  L.  DfUrr. 
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OBVESAL. 
lin  Geographical  Socitty.  HeUmann. 

Verh.  Ge$.  ErdJi.  Berlin,  N.S.  8  (1903) :  828-843. 
Test-Sitzung  zor  Feier  des  75-j&hrigen  Bestehens  der  Gesellsohaft  fUr  Erdknnde 
sn  Berlin  am  4  Mai,  1903.    Aospraohe  des  YoraitzondeD. 
See  note,  ante,  p.  219. 

^neatioaaL  Q.  Teaoker  8  (1903) :  48-66.  Morgan. 

The  Soope  and  Practical  Teaoliing  of  Geography  in  Schools.  By  Dr.  A.  Morgan. 
Wiih  lUmiratimM, 

dnoationaL  Beolus. 

UEoseignement  de  la  G^graphie.  Par  ^lis^e  Beolns.  (Extrait  da  No.  I 
[1903]  du  BuUeiin  de  la  SoeUU  Beige  d' Aetronomie.)  Bmxelles.  Size  10  X  6}, 
pp.  10.    Freeented  by  ike  Inetiivt  O^ographique,  Brueseh. 

XaeyelopakUa  Britannica.  

An  Index  to  the  complete  Encyclopiedia  Britannica,  being  the  Eleventh  of  the 
New  Volumes  which  constitute,  in  conjunction  with  the  Existing  Volumes  of  the 
Ninth  Edition,  tlie  Tenth  Edition  of  that  work.  Volume  xxxv.  of  the  complete 
work.    London,  1903.    Size  12}  x  9,  pp.  1092. 

German  Colonies.  BnehaaaiL 

Report  for  the  year  1901-02  on  the  German  Colonies.  Foreign  Office,  Annual  No. 
2983,  1903.     Size  10  x  G},  pp.  30.    Price  2d. 

German  Colonies.  < 

Denkschrift  iiber  die  Entwickelung  der  deutschen  Sohutzgebiete  in  Afrika  nnd 
der  Sudaee,  Berichtsjahr  1.  April  1901  bis  31.  M&rz  1902.  Ditto.  Anlagen. 
Size  12  X  9,  pp.  122,  432. 

German  Colonies.  


Die  deuische  Kolonial-Gesetzgebnng.  Sammlung  dor  auf  die  deutschen  Sohutzge- 
biete beziiglichen  Gesetze,  Verordnungon,  Erlasse  und  intemationalen  Vereinlmr- 
ungen  mit  Anmerkungen,  Sachregister.  Sochster  Tell,  1901  bis  1902.  Berlin: 
E.  S.  Mittler  u.  Sohn,  1903.    Size  9}  x  6},  pp.  xxii  and  674.     Prtoe  138.  6d. 

Index.  Boherman. 

Register  zu  den  Jahresberichten  der  Geographischen  Gesellsohaft  in  Mtinchen, 
1871-1902.  Bearbeitet  yon  dem  derzeitigen  Bibliothekar,  Prof.  Dr.  L.  Soherman. 
Size  9  X  6,  pp.  56.    Preeented  by  the  Author, 

Portngnese  Colonies.  YasoonosUos. 

As  Colonias  Portnguezaa.  Geographia  Physica,  Politica  e  Economica.  Por 
Ernesto  J.  de  G.  e  Vasconcellos.  2*^  Edi^Ao  correcta  e  augmentada.  Lisboa,  1903. 
Size  8  X  5},  pp.  472.    3faps.    Presented  by  the  Author. 

The  first  edition  of  this  useful  work  appeared  in  1896.    It  has  now  been  rcTised 
and  brought  up  to  date. 

Topography.  LebMer. 

Codex  286  du  Vatican.  B^cits  de  Voyages  d*un  Arabe.  Traduction  de  TArabe 
par  M<°'  Olga  de  L(n)^dev.  St.  Petersbourg,  1903.  Size  10}  x  7,  pp.  106  and  ii. 
Price  38. 

Contains  descriptions  of  Jerusalem,  Rome,  and  other  cities. 

TraTsl.  Del  Mar. 

Around  the  World  through  Japan.  By  Walter  Del  Mar.  London:  A.  &  C. 
Black,  1903.  Size  9  x  5},  pp.  xviii.  and  434.  lUu»tration$.  Price  18«.  Presented 
by  the  Publishers. 

Tear-book.  Haaok  and  others. 

Geographen-E^lender.  In  Verbindung  mit  Dr.  Wilhelm  Blankenburg,  Prof. 
Paul  Langhans,  Prof.  Paul  Lehmann  und  Hugo  Wiohmann  herausgegeben  von 
Dr.  Hermann  Haack.  Erster  Jahrgang  1903-1904.  Gotha:  Justus  Perthes, 
1903.    Size  6}  x  4,  pp.  xxi.,  320,  and  124.    PoHraii.    Presented  by  the  Publishers. 

A  most  useful  work  of  reference,  including  kalendar  with  geographical  tables, 
sections  on  the  events  of  the  year  in  the  field  of  geography  and  world-politics,  statis- 
tical information  on  the  yarious  countries,  and  the  names  and  addresses  of  geographers 
throughout  the  world. 


(     852    ) 

NEW  HAPS. 

By  S.  A.  BBSSYBS,  Map  Curator,  B.O.8. 

SUBOPl. 

Central  Earope.  Liebenow  and  BaTenttein. 

Liebenow  -  Bavenstein^s  Special  -  Badfabrerkarte  von  Mittel  -  Europe.  Soale 
1 :  300.000  or  4*7  stat.  miles  to  an  inob.  Sbeets :  42,  Alkmaart ;  55,  Amsterdam ; 
115,  NOmbers::  128,  Stuttgart;  129.  In^olitaat;  140,  Colmar;  141,  Freiburg; 
142,  Ulm.    Frankfurt-a-M. :  Ludwig  Bavenstein,  1903. 

Dolomite  Alps.  Froytag. 

G.    Froy tag's   Touristen-Wanderkarte    der   Dolomiten   (Ostliobes    Blatt)    mit 
markierten  Wegen.     Soale  1:  100,000  or  1*5  stat.  mile  to  an  inch.     Vienna 
and  Jjoipzig :  G.  Freytag  &  Bemdt.    Presented  by  the  Puhlisl^ert. 
A  tourists*  map,  sbowing  principal  roads  and  patbs  in  red.    It  is  printed  in  colours, 

and  tbe  relief  is  very  effectively  sbown  by  sbading. 

England  and  Wales.  Ordnanee  Bnrrey. 

Obdnanob  Subvit  or  Enolahd  and  Walm  :— Sheets  published  by  the  Direotor- 
(}eneral  of  the  Ordnanoe  Survey,  Southampton,  from  July  1  to  31,  1903. 

4  miles  to  1  ineh : — 
Hill-shaded  map,  printed  in  colours,  in  sheets,  15, 18.    \$.  64.  eaek, 

1  ineh: — 

Printed  in  colours,  78,  80,  81  and  82  (combined),  92  and  93  (combined).    1«.  each. 

(First  revision)  with  bills  in  brown  or  black,  28,  37,  47,  48,  49,  53,  54,  55,  58,  GO, 
62,  63,  64,  68,  70,  71.     U.  each  (engraved). 

(Second  revision)  in  outline,  1,  2,  4,  5,  317,  331,  332,  33:^,  344,  845.  Is.  each 
(engraved). 

6-ineh — Oounty  Maps  (first  revision) : — 
Cambridgeshire,  31  s.s.,  42  n.w..  53  n.e.,  54  8.W.,  55  8.B.,  57  k.e.,  58  k.w.    Cardigan- 
shire, 13  S.W.    Dorset,  11  s.e.,  21  n.e.,  80  n.e.,  58  n.w.,  n.e.,  8.e.    Oloneestershire, 

15  8.E.,  25  B.W.,  27  8.E.,  30  8.W.,  31  8.E.,  34  N.W.,  N.E.,  8.E.,  38  BE.,  42  8.E.,  43  N.W., 
N.E.,  8.E.,  45  N.W.,  8.W.,  46  N.E.,  8.W.,  53  8.W.,  54  N.E.,  54  B.W.,  60  N.W.,  62  8.W.,  8.E. 

Montgomeryshire,  31  s.w.,  86  s.e.,  37  8.W..  88  n.w.,  n.e.,  43  8.W.,  s.e.,  44  n.e.,  8.K., 
47  8.W.,  48  N.E.,  8.W.,  S.B.,  49  NjE..  51  8.W.,  52  N.E.  Badnorshire,  1  s.e.,  3  n.e.,  s.w., 
8.E.,  4  N.E.,  7  8.W.,  8  N.E.  Shropshire,  2  8.E.,  9  b.b.,  24  s.w.,  36  s.e.,  47  s.w.,  51  s.k, 
52  N.W.,  54  N.W.,  N.E.,  57  n.e.,  58  n.w..  n.e.,  59  n.e.,  61  n.b.,  s.!-::.  Staffordshire,  49 
N.W.,  N.E.,  63  N.E.  Suffolk,  42  n.w.  Warwiekshire  (Bet.),  53  n.e.  Wiltshire,  5 
N.w.  Woreestershire  and  Bo.  (Det.  3,  4,  and  6),  8  s  b.,  51  n.e.,  58  s.e.  Yorkshire 
(first  revision  of  1890  survey),  287  N.w.,  290  s.e.,  291  n.w.,  8.W.,  s.e.,  290  s.w.,  s.e., 
300  S.E.     U.  eaeh. 

26-inoh — County  Maps  (first  revision) : — 
Cambridgeshire,  LYllI.  12 ;  Dorset,  XL  6;  XIX.  8,  9, 10;  XX.  2 ;  XXIX.  2, 10; 
XXXVII.  1.  eioueestershire,  XVI.  3, 4,  8, 16 ;  XXUI.  16 ;  XXIV.  1 ;  XXVI.  3, 
12;  XXXI.  8;  XLV.  2,  3, 14;  XLVU.  11 ;  LIU.  3;  LXV.  9  ;  LXVIL  3,  10,  11, 
12, 14, 15. 16:  LXX.  5.  Leioestershlre,  XL  8;  XIL  6,  11 ;  XVL  16;  XVIL  11, 
15;  XXIIL  7;  XXVIIL  10;  XXIX.  7, 13;  XXX.  7;  XXXIV.  4,  8;  XXXV. 
3,  8, 9 ;  XXXVL  2,  3,  5,  7. 10, 14 ;  XLIIL  3, 14,  15 ;  XL VIII.  .3.  7.  Badnorshire, 
IV.  13;  V.  5;  XV.  11;  XVL  1,  2,  5,  10.  Shropshire,  LXVIII  5;  LXX.  13; 
LXXIL  13,  14;  LXXIIL  9;  LXXVL  4,8;  LXXVIL  5;  LXXVIIL  2,  4; 
LXXX.  5.  Somerset.  VL  9,  14;  IX.  11,  12,  15;  X.  1,  13.  15,  16;  XIL  5;  XVL 
7;  XVIL  4,  7,  15;  XLV.  3,  11:  XLVL  9;  LXIIL  12;  LXV.  2;  LXXIL  4,  10; 
LXXIIL  5, 6:  LXXIV.ll ;  LXXX.  3;  LXXXL10,12;  LXXXIL14;  LXXXIX. 
9;  Xa  1,  6:  XCIL  1,  2,  3,  4.  6,  8,  9,  10;  XCIIL  2.  Staffordshire.  LXL  7,  16: 
LXIII  13.  14;  LXVf.  3:  LXX.  2 ;  Suffolk,  LXXXIII.  IG;  LXXXIV.  9.  10,  13, 
14;  LXXXIX.  4,  7.  8;  XC.  1,  2,  5.  Warwickshire,  III.  10,  13;  IV.  11;  V.  9, 
16;  IX.  15;  X.  9,  10.    38.  each, 

4  miles  to  1  ineh — Miscellaneous  Maps  : — 
Manoeuvre  Map,  South  of  England  (parts  of  sheets  15,  19,  and  23),  2«.,  mounted 
on  linen,  flat  in  sheets  or  folded  in  covers  (boundary  printed  in  colour). 
(^R  Stanford^  London  Agent.) 


raw  MAPS  853 

Wm^^mA  and  WalM.  OftU  and  Inglii. 

The  ^  Strip  **  Ronte  Mape.     Soale  1 :  127,260  or  2  stat.  miles  to  an  inch.    Nos. : 

5,  The  Exeter  Road ;  19,  The  Liverpool  and  MaDchester  Roads;  21,  The  Carlisle 

Boad.     Edinburgh  and  Ix>ndon :  Gall  &  Inglis.    Priee  U.  each.    Presented  by 

ike  PMuhen. 

These  form  Nos.  5,  19,  21  of  Gall  and  Inglis' series  of  **  Strip "  Ronte-maps,  and 

will  doubtless  prove  useful  to  tourists  travelling  by  motor  or  cycle.     They  show  the 

main  roads  in  brown,  and  a  few  miles  of  the  country  on  either  side.    A  vertical  section 

is  given  by  the  side  of  the  road,  showing  distanoes  and  the  rise  and  fall  of  the  ground. 

A8IA. 
Kozia.  Kotd. 

Korea.    Scale  1 :  2,000,000  or  31*5  stat.  miles  to  an  inch.    Compiled  and  trans- 
llteiated  by  B.  Koto,  phd.     Tokyo:  Maruya  &  Co.,  Ltd.,  1903.    Pretented  by 
Dr.  B.  KotS, 
This  map  is  printed  in  colours,  the  hills  being  shown  in  brown  shading,  lowlying 

land  lined  in  green,  and  water  blue.    It  shows  no  details,  and  comparatively  few  names. 

The  spelling  of  the  names  is  according  to  the  system  of  Dr.  Koto,  the  author,  a 

professor  of  Tokyo  University. 

A7BICA. 

Liberia.  de  Momy  and  Okie. 

Map  of  the  St.  Paul  River  and  vicinity,  Montserrado  County,  Liberia.  Made 
from  a  Prismatic  Survey  and  Notes  of  the  expedition  of  M.  le  due  de  Momy  and 
Howard  Okie,  Esq.,  1902-3.  Scale  1:  033,600  or  10  stat.  miles  to  an  inch. 
Presented  by  Uoioard  OJiie^  Esq. 

The  route  here  shown  extends  from  Monrovia,  on  the  coast,  for  about  250  miles 
into  the  interior,  and  follows  approximately  the  course  of  the  St.  Paul  river.  The 
map  extends  for  a  considerable  distance  further  to  the  north,  but  this  part  is  merely 
roughly  sketched  in.  No  latitudes  or  longitudes  are  given,  and  the  map  can  only  be 
considered  as  a  preliminary  compass  sketch,  without  any  attempt  at  great  accuracy. 
However,  as  little  survey  work  of  any  kind  has  been  done  in  Liberia,  any  addition  to 
our  knowledge  of  the  country  is  important. 

AMBBIOA. 

Braill.  Jemnann. 

Das  Qucllgebiet  des  Rio  Paraguay.  Von  Kapitan  Ludwig  Jerrmann.  ScaU^ 
1 :  400,000  or  63  stat.  miles  to  an  inch.  Petermanns  Oeographische  Miiieilwigen^ 
Jahrgang  1903,  Tafel  13.     Gotha  :  Justus  Perthes.     Presented  by  the  Publisher. 

Canada.  Snrreyor-Oeneral  of  Canada. 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  3  stat  miles  to  an  inch.  Wood 
Mountain  Sheet  (49),  West  of  Third  Meridian.  Revised  to  June  1,  1903.  Tramp- 
ing Lake  Sheet  (61),  West  of  Third  Meridian.  Revised  to  May  19,  1903. 
Edmonton  Sheet  (79),  West  of  Fourth  Meridian.  Revised  to  June  9,  1903. 
Ottawa:  Surveyor-General's  Office,  1903.  Presented  by  the  Suroeyor-Qeneral  of 
Canada. 

Xissisiippi  Siver.  Missiisippi  Biver  Commliiion. 

Survey  of  the  Mississippi  River,  made  under  the  direction  of  the  Mississippi  River 
Commission.  Lake  Itasca  Basin  within  Itasca  State  Park.  Projected  from  a 
trigonometrical  survey  made  in  1900.  Soale  1 :  15,000  or  42  inches  to  a  mile. 
St.  Louis,  [1U03].    Presented  by  W.  G.  Comber^  Esq. 

The  triangulation,  levels,  topographical,  and  hydrographical  work  upon  which  this 
map  is  based  were  carried  out  under  the  direction  of  Captain  Mason  M.  Patrick,  Corps 
of  Engineers,  U.S.A.,  and  Captain  G.  P.  Howell,  Corps  of  Engineers,  U.S.A.,  secretaries 
of  the  Mississippi  River  Commissiou.  Latitudes  and  longitudes  are  derived  geo- 
detically  from  the  Cairo  Astronomical  station,  determined  in  1876  by  Captain  H.  M. 
Adams,  Corps  of  Engineers,  U.S.A.,  and  First  Lieut.  D.  W.  liOckwood,  Corps  of 
Engineers,  U.S.A.  Elevations  are  given  in  feet  above  tho  Memphis  datum  plane, 
and  tho  contour-lines,  in  brown,  are  5  feet  apart.  The  soundings  in  tho  lake  were 
measured  at  low  water,  the  rise  and  fall  of  the  lake  being  about  1  '3  foot.  The  map 
is  specially  interesting  from  tho  fact  that  it  includes  the  headwaters  of  the  Mississippi. 

North  America.  MoOee. 

Karto  der  Fall-Linio  des  ostlichen  Nord-Amerika  nach  W  J  McGee.  Scale 
1 :  5,702,400  or  90  stat.  milfes  to  an  inch.    With  sections.     Vierteljahrshe/te  fur 


854  MIW  MAPS. 

den  geographi§ehen  UnUrriehtt  II.  Jahrgang,  Heft  3.  Vienna :  Ed,  WSMi,  1903. 
Pre9enUd  by  the  PMisher. 

United  States.  Bli 

Kirtchcn  der  Vereinigten  Staaten.  Yon  Uichard  Blnm.  Scale  1 :  12,500,000 
or  197*2  Stat,  miles  to  an  inch,  and  1 :  30.000,000  or  473*4  stat.  milee  to  an  inch. 
Peiermanns  GeograpfiUche  MUteilungen  Ergdnzungtheft,  No.  142.  Gotha :  Jafltas 
Perthes.     Pre$ente<t  by  the  PublUher, 

AVSTBALASI4. 

Anitralaiia. 

Anstralasia.    Scale  1 :  5,702,400  or   81  stat.  miles  to  an  inch.    By  H.  B.  C.  ^ 

Robinson.    Sydney  :  U.  £.  C.  Robinson.    Preiented  by  (he  PMUher. 

A  somewhat  roughly  executed  wall-map  of  Australasia,  in  two  sheeta.    In 
the  hill-work  is  confused,  and  the  names  obscured  by  hill-shading.    PoUtioal  di^sioQ; 
are  clearly  indicated  by  colours. 

Queensland.  Dwutaa  ud  f c 

Geological  Sketch-map  of  Queensland.  Prepared  under  the  snporTision  of  B. 
Dunstan.  f.o.s..  Acting  GoTemment  Geologist,  and  compiled  by  H.  W.  Fox  at 
the  Geological  Survey  Office,  Brisbane.  Scale  1 : 1, 267^00  or  20  stat  miles  to 
an  inch.  Brisbane :  Geological  Sur\'ey  Office,  1902.  Pre$mited  by  (he  Oeoiogieai 
Survey  of  Queeiuland. 

This  map  has  been  compiled  from  surreys  and  reports  by  Messrs.  Clarke,  Stntcb 
bury,  ApUn,  Daintree,  Gregory,  Jock,  Rands,  Maitland,  Skertchly,  Dunstan, 
others.    It  contains  a  clear  explanation  of  the  colours  employed  to  denote  the 
formations,  and  other  tabular  matter. 

POLAB  BSeiOVS. 

Polar  Begions. 

Die  Wanderungen  dcr  oatlichen  Eskimo.  Von  Gunnar  Isaohsen.  Scale  1 :  S,000,000 
or  94*6  stat.  miles  to  an  inch.  Peierfnann$  Oeographi9ehe  MiUedmngem,  Jahigang 
1903,  Tafel  14.    Gotha :  Justus  Perthes.    Pretenied  by  the  PMUher. 

GBVESAL. 
Portuguese  Colonies.  Xinisterio  da  yariiha  •  Uttimaar. 

Atlas  Colonial  Portugucs.  Edi9ao  reduzida.  Ministerio  da  Marinha  e  Ultramar. 
Commiss&o  de  Cartographia,  1903. 

A  small  general  atlas  of  the  Portuguese  colonial  possessions.  It  oonsista  altogether 
of  ten  sheets  of  maps  and  plans  which  have  been  reduced  from  larger  soale-mapa  by 
photo-lithography.  The  style  of  production  is  decidedly  rough,  and  some  of  the  maps 
are  on  too  small  a  scale  to  be  of  much  service. 

OHABTS. 
Horth  Atlantic  Oosan  and  Mediterranean  Ssa.  Xeteorologieal  Ofllee. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  August,  1908.    London : 
Meteorological  Office.    Price  Gd.    Presented  by  the  Meteorok^fioal  Ofice,  Londim. 
United  States  Chart.  United  States  Hydrograpliie  OfieoL 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  July,  1903,  and  of  the  North  Pacific 
Ocean  for  August,  1903.  U.S.  Hydrop:raphic  Office,  Washington,  D.C.  PresenM 
by  the  U.S.  Hydrographic  OJiee. 

PHOTOeBAPHS. 
Ceylon.  Sternberg. 

One  hundred  and  sixty-two  Pliotographs  of  Ceylon,  taken  by  F.  Sternberg,  Esq. 
Preeented  by  F.  Sternberg^  Etq. 

An  interesting  little  set  of  photographs,  of  which  the  following  are  the  titles : — 
(1)  A  street  in  Colombo;  (2)  Museum,  Colombo;  (3)  The  lake  and  waahing-plaoe, 
Colombo ;  (4)  Schoolboys,  Colombo ;  (5)  Cingalese,  Colombo ;  (&)  A  crow,  C^ombo ; 
(7)  General  Post  Office,  Colombo ;  (8)  A  chetty,  Colombo ;  (9)  A  banyan  tree, Colombo; 
(10)  Hindu  temple,  Colomlx);  (11)  C^)coa-nut8  and  natives;  (12)  Dutch  wall  and  gate, 
Xcgombo;  (13)  Dutch  canal,  Ncgombo;  (14  and  15^  Filing-boats,  Negombo;  (16) 
Fisherman's  huts  under  palm  trees,  Negombo;  (17)  l3o7S  playing  orlcke^  Negombo; 
(18)  Bull,  showing  brands,  Negombo;  (19)  Kandy,  from  the  Upper  Lake  wa&;  (20) 
Kandy  lake  and  island,  from  the  Upper  Lake  walk;  (21)  Ward  street,  Kandy;  (22) 
Temple  of  the  Tooth,  Kandy ;  (23-25)  Lady  llorton's  walk,  Kandy ;  (2^  The  pavilion. 
Governor's  residence,  Kandy;  (27)  Thi'  reservoir,  Kandy;  (28)  A  Cingaleee^  back 
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view;  (29)  A CiDg&leae, front  visw  1  (3(1)  A  frait-seUer,  Kirndf  ;  (SI)  Buddbift  prioste. 
Kandy:  (32)  Bo  tree;  (33) "We've  been  playing  rounders;"  (3i)  Buthing-plftea, 
KMdy:  (35)l>abUc«Biljiog-place,  Kundy,  (36)  The  n»d  t<>  tbe  river.  Kaady:  (^7) 
Ferry  oo  tlio  Hahavi'lli  QBUga;  (38)  ElephanU  having  their  bath;  (3!')  "It's  so 
refrcBliing;-'  (W)  Avoduo  otTalipoi  palniB;  (41)  Batinwood  bridge;  (42)  Aln  Wihari, 
Hock  Temple,  Hatalu :  (43)  FreBowB  on  Rook  Temple :  (44)  OaUido  tbe  conit  house. 
Mftl»lc;  (45)  A  hendaiiin'»  wedding  party;  (46)  Group  of  nnlivos,  Hattde:  (17) 
fortoue  teller.  Matile;  (48)  The  ooooli  to  Auuradliapura;  (49)  ViiraBa  an  Iho  road  to 
AnoradbapDra :  (50)  Waiting  on  tbe  road  for  tbe  oooeli  to  Anuradliapnra :  (51)  Native 
carrying  fowls;  (52)  L'arolioa  tea  eati.te;  (53)  The  bungalow,  laroliiia;  (S4)  The 
liour  uamp,  Diyatalawa;  (5S)  Laat  ri^nuiuint'  Bour  prisouere  of  war;  (56)  Boei 
ccmi'tery ;  (57)  Polioemao  and  eerguant,  BandarawoHa ;  (,"i8)  Tlie  BigD-ixiit,  Uandani- 
wolta ;  (53)  A  bungalow  near  Bsudarawella ;  (G(l)  Ioi«rior  of  verandah  of  a  bnuinilow  : 
(61)  A  lea-flold.  coolies  picking;  {G2)  A  Canganny ;  («B)  A  tea-picker;  (Hi)  (■oolieB 
returoine  from  pioking  tea ;  (65)  Weighing  up  the  tea;  (66)  Some  of  the  workt'TH  in 
tbe  tea  factory:  (67)  Witbaring  tea:  (68)  An  opon-air  oriche  on  n  tea  I'state;  (681 
The  Hill  Olnb,  Nuivern  Kliya:  (7i))  The  golf  links,  Nuiveru  I':aiya;  (71)  Oolf  oaddiea, 
Xuivera  Eliya;  (72)  The  lake.Nuivera  Eiiya;  (73  and  74)  Tree  ferns  in  the  Hall galla 
botootoal  gardena;  (75)  Scene  in  the  Hal tgiiUa  botanical  gardens;  (76) Udapuaielawii ; 
(77)  Fountain  and  Tcat-houae.  Badulla;  (78)  The  square,  Badnlla:  (79)  Tbe  cross- 
roads.  liadulU ;  (80)  "  Buddhiam  embmciog  Ohriilianity :  "  Bo  tree  whieb  has  growu 
round  Hra,  Wilson's  tomb.  Badulla ;  (SI )  Mrs.  Wilsoo's  tomb :  (62)  The  post  offloo  and 
stiLff,  Badulla ;  (83)  Tbe  hospital,  Badulla :  (84)  The  mnrket,  Badnlla ;  (85}  The  town 
hall.  Badulla:  (86)  Obelisk  with  Bansoript  inscription  and  ancient  sluice:  (87) 
GoremiDunt  bnihiings,  Badulla :  (88)  A  portion  of  tbo  square,  B>ululla ;  (80)  A  polioo 
proalamation :  (90)  Gronp  of  pujiils  of  the  BuddhiBl-Knglisb  school,  Uadulla;  (91)  An 
Afghan:  (92)  Tamil  woman  showing  dislendcd  lobe  uf  ear;  (93)  Cingalese,  with 
hachory  and  coolie  carrying  box  :  (!)4 )  A  pretty  laudsoapo ;  (95)  'The  ingredients  used 
in  betel  out,  chewing  oLalk  made  of  shells,  tobacco,  atuca  nnt,  and  betel  leaves ;  (96} 
Coach  in  which  Mr.  Sternberg  drove  from  Bandarawella  to  Rntuapara:  (97)  A  toll- 
ku'epei  with  badge  of  office;  (08)  Haldamulla  rest-house;  (90)  Bililiuloya  rest-home 
and  large  tree;  (IIXJ)  Hural  puatmen ;  (101)  t'widy  flold-worker  witli  native-made  hoe ; 
(102)  Watcher's  hot  in  paddy  field;  (10:i)  Ploagbing  paddy  field  with  buffaloes  ;  {KW) 
Ganegama  BuddbiBt  temple,  near  Fellnadulla:  (105}  Kandyao  chief's  lomb;  (106)  A 
Cingalese  woman  from  the  low  country;  (107)  liest-hoose,  Bittuapura;  (108)  Prineipal 
street,  Katiiapura;  (109)  Govemmeat  dispensary,  Batuagiora :  (110)  Shelter  for 
natives:  (111)  Agroup  of  natives:  (112)  Tamil  barbi'r  shaving  Moorman's  bead;  (113) 
The  smithy,  Katuapnra;  (114)  luk  tn^u.ltatnapura;  (115)  A  Cingalese  girl ;  (llG}Mr. 
Sternberg  and  his  bnllook-oftrt;  (117)  Gem  pit;  (118)  Gem-diggers:  (119)  Cutting 
and  polisbing  gems;  (120)  A  woman  worker  in  paddy  field;  (121)  Ferry  on  Kalu 
Oangn:  (122)  View  of  river  Kalu  Gaoga;  (123)  Crew  and  boat  in  wbiob  Itlr.  Storuberg 
went  down  tbe  Ealn  Gangs  river  from  Katuapura  to  Kalutura ;  (124  iind  125)  BoaU 
on  river  Kalu  Ganiia:  (l2(i)KalaOanga  river  at  Kalutora:  { 127)  A  street  in  Kalutura; 
(128)  Bacecoarae  and  cricket  ground,  Galle ;  (129)  Clock  tower  on  the  ramparts,  Galle ; 
(130)  Dutch  gateway  and  arms,  GiLlle :  (131}  Old  Dutoh  church,  Ualle ;  (IS2)  Interior 
of  old  Dutch  ohuToh ;  (133}  Principal  street  iu  native  town,  Oallo ;  (134)  Moormen 
boys;  (135)  Lighthouse,  Galle;  (136)  Fishing-boats ;  (137)  A  bit  of  the  coast,  Gallo; 
(1»8)  Fishermen:  (139)  A  briek-and-tilo  kilu:  (140)  FiBhermon  with  nets,  Galle; 
(141)  "Tbo  oldest  inhabitant;"  this  tortoise  twlonged  to  u  Dutch  ^vornor,  aud  is 
supposed  to  be  140  years  old:  (142)  Mr.  Sternber^s  con voyanoe,  guide,  aud  servant, 
Anuradbopura :  (14>t}  Knanwelli  Dagobi ;  (Ht)  Frescoex  on  the  Buanwelli  Daguba; 
(145)  Figure  of  King  DuCugemnoa,  bulldc^of  Bnannelli  Dagoba;  (146)  Iote«anrama 
Dngoba:  (147)  I..arge  figure  of  Buddha;  (143)  Ancient  Hindu  gudde^s  :  (119)  Yogi 
sloDo;  (150)  Thuparnma  Dagoba;  (l.il)  Entrance  to  queen's  palace:  (152)  Carved 
moonstone  and  steps ;  (153}  Bath ;  (154)  Isurumnuiya  iteak  Temple :  (155}  Buddhist 
priest  with  key  of  temple:  (156}  Post  ofBeo.  Auuradhapura :  (157)  Tamil  woman  aud 
daughters:  (158)  Cingalese  woman  dressed  as  Tamils;  (159}  Women  pounding  rico; 
(160)  Tamil  chUdieu;  (161)  Stone  railing;  (162)  Steps  at  Mabinlolo. 
India.  Enowles, 

One  hundred  uud  tweotv-twu  Phutogriipbn  of  tbe  Korth-West  Frontier  uf  India, 
taken  by  G.  J.  F.  Knowles,  Esq.     PretaiUd  by  G.  J.  P.  KnoicUi,  Kiq. 
A  let  of  sDuill  plntinotypes  of  views  in  the  neighbourhood  of  the  Haltoro  glaoiei. 
Bkonln,  Askole,  and  Brioagsr.     As  will  be  soiu  by  tbe  titles,  the  subjects  vary  oon- 
slderably,  some  being  of  native   villages  and  their  iuliabitant^  whilst  the  greater 
number  are  of  mountain  scenery. 

(I)  The  Indus  at  Skatdu;  (2)  l.'ornorof  fort  near  Skardu:  (3)  Sbigar  valley ;  (4) 
bhigar   valley  at  Aiohori;   (5)   fiajah  and  suite  at  Shigu;   (6}  Village  of  Shigar; 
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(7^  Doctor  operatio<,'  on  natiye  afc  Tolti ;  (8)  Entrance  of  Bralduh  valley ;  (9)  Log  bridge, 
Ghomboro,  Bralduh  valley;  (10)  Pakorah  rope-bridge,  Bralduh  valley;  (11)  Second 
rope-bridge,  Braldnh  valley;  (12)  Hot  sulphur  spring,  near  Askole;  (13)  Hope-bridge 
at  Askole ;  (14)  At  Askole;  (15)  At  Askole,  Mango  Gusor  in  the  distance  ;  (16)  Mango 
Gnsor,  from  Askole ;  (17)  Coolies  leaving  Askole ;  (18)  Approaching  Biafo  glacier ; 
(19)  Side  of  Biafo  glacier;  (20)  Camp  at  Paigu ;  (21)  Fording  Punma  torrent;  (22) 
Provision  house  built  at  Paigu;  (23)  Crags  near  Bardumal;  (24)  View  south  from 
Paigu ;  (25)  Near  Baltoro  snout ;  (26)  Snout  of  Baltoro  glacier ;  (27)  View  of  surface 
of  Baltoro  glacier;  (28)  Camp  1  on  glacier  Liligua;  (29)  Looking  across  Baltoro 
glacier  from  near  Liligua ;  (30)  I^ooking  west-north-west  from  Khobutse ;  (31)  Kho- 
butse  LuDguia ;  (32)  View  from  Khobutse ;  (33)  View  from  near  Khobutse ;  (34)  Trongo 
Brawsu  glacier ;  (35)  View  takou  from  a  point  between  Liligua  and  Khobutse ;  (36) 
Castle  peak,  north-west  of  Khobutse ;  (37)  View  looking  across  Baltoro  glacier  from 
Khobutse;  (38)  Seoond  tributary  on  left  bank  of  Baltoro;  (39)  View  from  near 
Hdokaes ;  (40)  Looking  oast-north-east  from  Kdokaas ;  (41)  Distant  view  of  Gusherbrum 
from  near  Edokass ;  (42)  Rdokass ;  (43)  Avalanche  d^is  and  nullah  near  Kdokass ; 
(44)  The  cave  near  Lhungka ;  (45)  Looking  south-east  from  Lhungka ;  (46)  Mnndu 
glacier ;  (47)  Masherbrum  from  between  camps  4  and  5 ;  (48)  Masherbrnm  from 
Lhungka;  (49)  Masherbrum  from  near  Lhungka;  (50^  The  Mustagh  tower;  (51) 
Mustagh  tower  and  Younghusband  glacier ;  (52)  Gusberorum  from  between  camps  6 
and  7;  (53)  Golden  Throne  from  Doksau;  (54)  Mitre,  from  camp  7;  (55)  Mitre  from 
near  camp  7 ;  (56)  Mitre  from  junction ;  (57)  Peak  next  to  Mitre  on  west,  from  camp  7 ; 
(58)  Golden  Throne  from  near  camp  7 ;  (59)  Gusherbrum  from  junction ;  (60)  Mitro 
from  near  camp  8;  (61)  Mitre  from  God  win- Austen  glacier;  (62)  Entrance  to  first 
right-hand  tributary  of  the  God  win- Austen  glacier ;  (63)  South  bank  of  first  right- hand 
tributary  of  the  God  win- Austen  glacier ;  (64)  North  bank  of  first  right-hand  tributary 
of  the  Godwin- Austen  glacier ;  (65)  Mitre  from  near  Sunchon ;  (66)  Chogo-Bi  from 
near  camp  8;  (67)  Broad  peak  from  near  camp  8 ;  (68)  Chogo-Ri  from  God  win- Austen 
glacier ;  (69)  Looking  south  down  Godwin- Austen  glacier ;  (70)  Chogo-Ki  from  camp 
8 ;  (71)  Ghogo-Bl  from  between  camps  8  and  9 ;  (72)  Seraes  at  junction  of  Godwin- 
Austin  glacier  with  its  eastern  branch  ;  (73)  Looking  up  east  branch  of  God  win- Austen 
glacier ;  (74)  Coolies  approaching  camp  9 ;  (75)  Looking  south  down  Godwin-Austen 
glacier.  Bride  peak  in  distance ;  (76)  Snout  of  glacier  hanging  on  Chogo-lU  close  to 
camp  9;  (77,  78,  and  80)  Camp  10,  18,500  feet;  (79)  Arrival  of  coolies  at  camp  10; 
(81)  Broad  peak  from  camp  10 ;  (82)  Looking  down  east  branch  of  Godwin-Austen 
from  camp  10 ;  (83)  An  avalanche  falling  down  slopes  of  Chego-Bi ;  (84)  The  same 
avalanche  as  in  photograph  83,  crossing  the  glacier ;  (85)  Looking  down  glacier  from 
camp  10;  (86)  Looking  south-east  from  camp  10;  (87)  Looking  down  glacier  from 
between  camps  10  and  11 ;  (88)  Camp  11,  20,000  feet;  (89)  Chogo-Bi  from  east  side; 
(90)  The  pass,  about  21,000  feet,  Chogo-Bi;  (91)  On  ski  near  camp  11 ;  (92)  Staircase 
peak,  near  camp  11 ;  (93)  Kast  ridge  of  Chogo-Ri  and  Staircase  peak ;  (94)  Looking 
south-east  from  camp  11 ;  (95)  Staircase  peak  from  camp  11 ;  (96)  Last  view  of  Baltoro 
glacier;  (97)  Coolies  coming  up  Skoro  glacier;  (98)  Skoro-ta pass ;  (99)  Peak  seen 
from  summit  of  Skoro-ta;  (100)  Crags  at  summit  of  Skoro-ta;  (101  and  102)  Baft  on 
Shigar  river ;  (lU3)The Deosai  plains ;  (104)  Ford  on  the Deosai  plains;  (105)  Looking 
down  valley  from  Burzil;  (106)  Burzil  bungalow  on  the  Gilgit  road;  (107)  The 
Jhelum  river  above  Srinagar ;  (108, 109,  113,  and  120)  Srinagar ;  (110)  Skardo;  (111) 
A  native  house-boat  on  the  Jhelum  river  below  Srinagar;  (112)  Near  Askole ;  (113) 
The  Mohammedan  mosque  and  Hari  I'arbat,  Srinagar;  (114)  The  big  mosque, 
Srinagar;  (115)  The  fourth  bridge  over  the  Jhelum  at  Srinagar;  (116)  A  village  near 
Srinagar;  (117)  The  Chenar  Bagh,  Srinagar;  (118)  The  Kashmir  road;  (119)  The 
Jhelum  river  at  Srinagar,  Takht-i-8uleiman  in  background;  (120)  In  Srinagar,  near 
Chenar  Bagh  ;  (121)  A  ruined  temple  near  Srinagar;  (122)  Bramullah. 

Mt.  Kilimanjaro.  Johannif. 

Two  Photographs  of  the  Kibo  Crater,  Kilimanjaro  taken  by  Captain  Johannis. 
Presented  by  A,  F.  Wilcken,  Etq. 

These  two  photographs  were  taken  by  Captain  Johannis,  the  acting  governor  at 
Dar-ct-Salaam,  duriug  a  visit  to  Mount  Kilimanjaro  last  year.  They  show  the  interior 
of  the  crater  of  Kibo,  one  of  the  left  side,  and  the  other  of  the  right. 

N3.~It  would  greatly  add  to  the  valne  of  the  colleotlon  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom*  if  all  the  Tallows 
of  tiie  Society  who  have  taken  photographs  during  their  trav^s,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledgJML  Should  the  donor  have  purchased  the  photographs.  It 
wlU  be  useftQ  ft»r  refinrence  if  the  name  of  the  photographer  and  His 
address  are  given. 
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CILICIA,  TARSUS,  AND  THE  GREAT  TAURUS  PASS. 

By  Prof.  W.  M.  RAMSAY.* 

I.   CllJCIA. 

Bkaring  in  niind  that  Asia  Minor  consists  of  a  lofty  quadrilateral 
plateau  closed  in  by  a  rim  of  mountains,  which  are  edged  with  a  fringe 
of  low  coast-land  and  sea-valleys  or  glens  extending  up  into  fissures  in 
the  mountain-rim,  we  may  roughly  describe  Cilicia  as  being  that  part 
of  the  fringe  which  lies  in  the  extreme  south-eastern  corner,  between 
the  sea  on  the  south  and  the  mountain-rim  (called  Taurus)  on  the 
north.  As  to  its  other  boundaries,  Cilicia  on  the  west  is  hemmed  in 
by  the  mountain-rim,  which  broadens  out  till  it  touches  the  sea,  and  on 
the  east  it  is  shut  in  by  a  single  ridge  protruding  to  the  south  from  the 
Taurus,  and  named  Amanus.  Thus  Cilicia  is  marked  off,  as  with  a 
giant's  hand,  by  bold  and  lofty  mountain  ranges,  and  it  lies  far  down 
under  them,  beside  the  sea,  well-watered,  fertile,  and  requiring,  for  the 
most  part,  only  the  minimum  of  work  and  forethought  to  maintain  that 
proper  balance  between  water  and  soil  which  in  those  countries  is  the 
prime  condition,  and  which  can  rarely  be  attained  in  them  except  with 
great  care  and  elaborate  preparation.  The  maintenance  of  the  balance 
requires  both  that  the  waters  which  flow  down  from  the  surrounding 
mountains  should  not  be  allowed  to  form  marshes  in  some  places,  and 
that  their  fertilizing  influence  should  not  be  denied  to  other  parts.  At 
the  present  time  long  neglect  has  permitted  some  portions  of  Cilioia 
to  become  useless  from  one  or  other  of  those  two  causes;    but   still, 

♦  This  paper  forms  part  of  a  Keport  of  work  for  the  Wilson  Travelling  Fellowship 
in  Aberdeen.     Read  ut  the  Boyal  Geographical  Society,  May  11,  1903.     Map,  p.  484. 
No.  IV. ~  OcTOBKR,  1903.]  2  c 
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considerdble  part  is  prodaotivd  in  the  highest  degree,  with  little  atten- 
tion to  irrigation. 

In  addition  to  the  sea-plain,  Cilioia  contains  a  tract  of  higher  land, 
Tiz.  the  foothills  whioh  are  interposed  to  break  the  transition  between 
the  lofty  Taurus  mountains  and  the  coast,  and  also  a  part  of  the  T&urns 
ridge  itself.  But  these  hills  and  slopes  have  had  no  independent 
character  in  history;  they  were  simply  adjuncts  to  the  fertile  coast- 
plain,  enabling  the  population  of  the  latter  to  maintain  health  and 
vigour  in  themselves  and  in  some  classes  of  their  domestic  animals  by 
utilizing  the  differences  of  level  and  of  temperature. 

This  land,  called  the  Lovel  Cilicia  by  the  ancients,  is  remarkably 
homogeneous,  both  geographically  and  historically.  It  is  separated 
from  the  rest  of  the  world  by  very  commanding  boundaries,  and  within 
it  there  is  no  emphatic  division  to  mar  its  unity.  Generally  speaking, 
it  fell  before  an  invader  as  a  whole  or  it  successfully  resisted  as  a  whole. 
But  no  country  is  absolutely  homogeneous  geographically;  and 
where  there  is  any  free  national  life,  some  divergence  of  feeling  and 
interest  must  arise  between  the  parts  and  introduce  the  element  of 
competition  and  rivalry.  Only  where  there  is  a  dead  level  of  stagna- 
tion, as  in  modem  Turkey,  can  there  be  perfect  homogeneousness  in  the 
people  and  the  cities  and  the  history  of  any  district  The  principle  which 
is  emphatically  expressed  in  the  Gilician  country  is  that  the  historical 
differences  are  obviously  founded  on  the  geographical  divisions. 

Even  a  slight  examination  of  the  map  shows  that  the  Level  Cilicii 
is  divided  into  two  plains,  the  Lower  and  the  Upper.  The  Lower  or 
Western  Plain  is  triangular  in  shape,  with  the  sea  at  its  base,  and  its 
apex  in  a  recess  of  the  foothills.  Along  with  it  must  be  included  (1) 
the  slopes  that  lead  back  to  the  northern  limits  on  the  broad  back  of 
Taurus,  and  (2)  a  very  narrow  strip  of  coast  on  the  west,  where  the 
plateau  mountain-rim  and  the  intermediate  lower  hills  come  closer  and 
closer  to  the  sea.  The  Western  Plain  is  watered  and  drained  by  three 
rivers,  Cydnus,  Saros,  and  Pyramus;  and  many  minor  streams  flow 
from  the  edge  of  Taurus  through  the  foothills  to  join  these  rivers,  or, 
at  the  western  end  of  Cilicia,  to  fall  direct  into  the  sea. 

The  Upper  or  Eastern  Plain  lies  higher  up  on  the  Pyramus  and  its 
tributaries.  It  is  divided  both  from  the  sea  and  from  the  Western  Plain 
by  a  ridge  called  Jebel-Nur,*  which  protrudes  from  Amanus  westwards 
along  the  coast,  and  at  one  point  approaches  so  close  to  the  northern 
foothills  as  to  form  a  narrow  pass.  Through  this  pass  the  river  Pyramus 
finds  its  way  from  the  Upper  to  the  Lower  Plain,  and  where  it  enters 
the  Lower  Plain  there  stands  in  the  gateway  an  ancient  city,  now  Missis, 
formerly  Mopsou-Hestia,t  commanding  the  crossing  of  the  Pyramus. 


*  The  south-western  end  is  called  DedcDagb^ 
t  ''  The  Ui^arth  of  the  prophet  Mopsos." 
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This  position  determines  its  tragic  history.  Its  position  was  strong, 
and  yet  not  strong  enough.  The  hills  could  readily  be  crossed,  and  the 
city  could  thus  always  be  surrounded  by  an  invading  foroe.  It  lay  on 
the  track  of  every  army.  It  was  captured  by  every  even  temporarily 
successful  invader,  and  usually  destroyed  by  each  of  them;  yet  its 
position  was  so  important  at  the  great  crossing  of  the  Pyramus  that  it 
must  continually  be  restored,  only  to  perish  once  more  in  the  next  in- 
vasion during  the  pitiable  period  of  Cilician  history  between  650  and  1615. 

Along  with  the  Eastern  Plain  must  ba  reckoned  the  slopes  that 
lead  up  to  Taurus  and  to  Amanus,  as  well  as  the  whole  Jebel-Nur  and 
its  strip  of  coast-land. 

Under  the  Boman  Empire  Cilicia  was  at  first  a  mere  adjunct  to 
Syria,  and  afterwards  a  province  along  with  the  countries  on  the 
west  and  north-west.  But  as  growing  civilization  produced  more 
complex  organization,  Cilicia,  in  the  early  fourth  century,  became 
a  separate  province,  and  finally,  about  397,  was  divided  into  two  distinct 
provinces.  First  and  Second  Cilicia,  which  correspond  exactly  to  the 
two  geographical  parts  above  described.  Failure  to  observe  the  geo- 
graphical character  of  this  division  has  led  the  recent  Austrian  explorers, 
Messrs.  Heberdoy  and  Wilhelm,  into  error,  for  they  place  the  city  of 
Augusta,  which  belonged  to  First  or  Western  Cilicia,  in  the  extreme 
east  of  Se:>ond  Cilicia,*  i.e.  the  Eastern  Plain. 

But  even  before  the  formal  separation,  the  difEerence  between  the 
two  plains  made  itself  apparent  in  history.  One  was  a  maritime  plain 
and  in  closer  relation  with  foreign  countries ;  it  was  the  larger,  and 
was  the  seat  of  a  civilization  of  earlier  and  more  Europeanized  develop- 
ment. The  other  was  an  inland  plain  (except  the  strip  of  coast  on  the 
south  of  Jebel-Nur),  for  a  long  time  more  Oriental  in  character. 
The  contrast  between  the  two  plains  was  expressed  in  the  rivalry 
between  their  two  capitals,  Tarsus  in  the  Western  Plain,  and  Anazarbus 
in  the  Eastern,  and  the  story  of  that  rivalry  would  fill  a  curious  page 
in  history.  So  long  as  any  true  municipal  life  exists,  such  rivalry  is 
inevitable  and  not  necessarily  unhealthy ;  it  ceases  only  in  a  dead-level 
of  apathetic  and  characterless  monotony. 

II.  BiVERs  AND  Cities  of  the  West  Oiucian  Plain. 

But  even  the  Western  Maritime  Plain  has  not  a  homogeneous  history 
strung  on  a  single  thread  or  connected  with  the  fortune  of  a  single 
leading  city.  It  contains  three  great  rivers,  and  each  of  these  has  for 
a  time  supported  the  chief  city  of  the  whole  plain,  the  centre  of  dis- 
tribution and  trade.     The  cities — Adana  on  the  Saros,  Hallos  on  the 


*  Seo  tlieir  lituen  in  Kilikim,  p.  2.  M.  Imhoof  Blamor  also  placed  it  in  that 
neighbourhood.  The  determiDing  condition  for  Augusta  was  pointed  out  in  the 
llislorical  Geogr.  of  Aeia  Minor,  p,  884. 

2  c  2 
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Py ramus,  and  Tarsus  on  the  Cjdnus — reflect  the  part  which  the  rivers 
have  played  in  making  and  moulding  the  ooi^ntry  and  its  history. 

Each  of  the  three  rivers  in  succession  has  offered  fur  a  time  the 
chief  channel  or  harbour  for  such  maritime  trade  as  existed,  and  thus 
given  the  pre-eminence  to  its  own  city.  The  Saros  and  the  Pyramus 
both  carry  a  much  larger  body  of  water  than  the  Cydnns,  afford  direct 
communication  with  much  larger  territories,  and  flow  near  the  central 
axis  of  the  country.  Yet  in  past  history  Tarsus  and  the  Cydnus  have 
played  a  much  greater  part  than  Mallos  or  Adana  with  their  respective 
rivers.  The  story  of  the  manner  in  which  the  rivers  have,  first  of 
all,  made  the  country,  and  afterwards  moulded  the  history  of  man  in 
the  country,  has  never  been  written.  I  am  not  competent  to  describe 
it  fully ;  but  even  the  part  which  I  seem  to  see  with  clearness  and 
certainty  would  require  a  large  chapter  to  itself,  and  in  this  paper  it 
is  only  possible  to  indicate  what  is  needed  for  understanding  rightly 
the  nature  and  importance  of  our  main  subject. 

Here,  on  a  comparatively  small  scale  and  within  rather  narrow 
limits,  the  influence  of  natural  conditions,  and  particularly  of  rivers,  on 
human  development  is  expressed  in  such  broad  and  emphatic  outlines 
that  it  can  be  studied  with  unusual  clearness.  And  if  the  scale  ib  small 
in  comparison  with  the  great  modern  countries,  it  is  large  in  comparison 
with  ancient  Greece ;  that  feeling  of  tininess,  as  of  a  toy-country  with 
children  playing  at  history,  which  has  been  the  first  impression  on  the 
mind  of  many  travellers  as  they  looked  over  the  little  plains  oi 
Argos  and  Mycence,  or  of  Athens,  or  of  Olympia,  has  no  place  in  the 
mind  of  a  traveller  in  Gilicia.  On  the  contrary,  as  one  stands  on  the 
top  of  the  highest  house  on  the  acropolis  of  Adana,  and  looks  north 
across  the  low  intervening  hills  to  the  summits  of  Taurus,  and  south 
over  the  apparently  limitless  plain  which  the  ancients  called  the  AleiaD, 
the  sense  of  greatness  and  wide  extent  is  quite  out  of  proportion  to  the 
actual  measurements,  for  that  apparently  limitless  plain  between  Adana 
and  the  sea  contains  only  800  square  miles*  of  arable  land,  with  a  strip 
of  sand-hills  and  lagoons  along  the  coast. 

There  was  a  time  when  the  level  West  Plain  of  Cilicia  was  a  great 
arm  of  the  sea.  That  gulf  has  been  gradually  filled  up  by  the  two 
great  rivers,  Pyramus  and  Saros  (aided  probably  by  a  slight  rise  in  the 
level  of  the  land  f),  and  of  these  the  Saros  has  been  the  chief  agent  in 
determining  the  character  of  the  plain. 

The  Pyramus  keeps  close  to  the  bounding  hills  of  Jebel-Nur  on 
the  east,  creeping  round  their  outer  edge.  It  flowed  into  the  sea,  during 
the  Greek  and  the  Boman  period^  on  the  west  side  of  the  little  isolated 


*  The  esiiluate  is  taken  from  Major  Bennet. 

t  Dr.  ChriBtie,  of  Tarsus,  told  me  that  a  succesBlou  of  old  Bea-beaches  can  be  traced , 
tuarking  ou  t  thb  shape  of  the  former  gulf. 
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ridge  of  hilis  on  whioh  Mallos  was  situated.  Afterwards,  daring  the 
middle  ages,  it  changed  its  oonrse,  and  now  it  hugs  still  more  closely 
the  edge  of  Jebel-Nur,  creeping  round  until  its  mouth  flows  back  to 
the  east  into  the  bay  of  Ayash,  which  it  is  rapidly  filling  up.  Thus  it 
now  flows  on  the  east  side  of  the  Mallos  hills.  Throughout  history  its 
agency  has  been  confined  to  the  extreme  eastern  edge  of  the  Lower 
Plain  of  Cilicia. 

Mallos  occupied  a  position  of  peculiar  importance  in  early  time.  It 
was  safe  and  strong  from  its  situation  on  a  hill.  It  was  close  to  Ihe  sea, 
but  it  faced,  not  towards  the  sea,  but  the  river  (as  Soy  lax  says) ;  *  and  it 
had  at  Magarsus  the  mouth  of  the  river  to  Fcrve  as  its  harbour.  From 
its  coinage  we  see  that  it  was  the  old  port-city  of  Cilicia,  the  earliest 
seat  of  Greek  influence  and  trade,  and  the  chief  centre  of  distribution  for 
the  plain.f  But  its  greatness  lies  far  back  at  the  very  beginning,  and 
even  before  the  beginning,  of  recorded  history.  At  that  time  the 
Pyramus  was,  as  I  believe,  the  only  well-defined  river-entrance  on  the 
Cilician  coast,  and  the  first  river  produced  the  first  city. 

The  key  to  early  Cilician  history  lies  in  the  development,  i.e.  the 
gradual  defining,  of  ihe  river  Saros.  This  river  has  been  a  great 
problem  to  modern  geographers,  such  as  Prof.  Carl  Hitter  in  his 
monumental  * Erdkunde  von  Asien.'  Why  is  it  that  some  of  the  old  Greek 
writers  speak  of  the  Saros  as  flowing  into  the  sea,  while  others  omit 
it  as  if  it  never  reached  the  sea  by  an  independent  mouth?  A  fantastic 
theory  has  been  devised  by  Langlois,  and  mentioned  with  toleration 
though  not  definitely  accepted  by  Ritter,  to  the  effect  that  the  Saros 
channel  varied  to  an  extraordinary  degree;  that  it  sometimes  joined 
the  Pyramus,  and  other  times  had  an  independent  mouth,  and  again 
resumed  its  connection  with  the  Pyramus;  and  that  this  change  back 
and  forwards  has  occurred  many  times. 

I  do  not  dispute  the  fact  that  the  Saros  may  at  an  early  time  have 
joined  the  Pyramus.  Sir  Charles  Wilson's  opinion  is  that  it  did  so,  and 
that  the  channel  can  be  traced ;  and  we  may  safely  follow  his  opinion 
on   such  a  matter.]:     That  is  not  the  point  which  here  concerns   us. 


*  Dr.  Heberdcy  follows  M.  Imhoof  Blomer  iu  placing  Mallos  15  miles  up  the 
river,  in  a  marsh  where  the  old  and  the  modem  arms  fork ;  they  disregard  8trabo*B 
express  statement  that  it  was  situated  on  a  height,  and  his  implioation  (shown  in  his 
following  paragraph)  that  it  was  a  coast  city.  The  numher  of  stadia  given  in  the 
Stadiasmus  between  Mallos  and  Anticcheia-Magarsus  cannot  be  trusted ;  that  authority 
is  full  of  such  errors.  The  actual  site  of  Mallos  lias  not  yet  been  discovered :  it  will 
bo  found  probably  on  the  northern  slope  of  the  ridge  of  hills  not  far  from  the  village 
of  Kara-Tash. 

t  The  great  Swiss  numismatist,  M.  Imhoof  Blnmer,  has  given  back  to  Mallos  its 
early  coinage  (formerly  wrongly  assigned),  and  thus  made  it  possible  to  restore  a  lot-t 
page  in  hibtory,  which  here  we  can  only  allude  to  in  passing. 

X  I  ought,  however,  to  mention  that  Colonel  Massy  says  the  levels  are  unfavourable 
to  this  opinion. 
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The  point  is  that  the  Saros,  from  at  least  the  first  century  ac. 
onwards,  has  had  its  separate  independent  course  from  Adana  to  the 
sea,  and  has  not,  during  that  period  of  two  thousand  years,  heen  con- 
nected with  the  Pyramus. 

Now  we  can  go  back  to  a  very  early  time,  when  the  lower  course  of 
the  Saros  was  a  succession  of  swamps  and  waste  land,  and  the  Aldian 
plain  through  which  it  flows  was  only  half  won  from  the  sea.  Below 
Adana  the  river  Saros  has  a  very  slight  fall  to  the  sea.  The  rail- 
way at  Adana  is  only  19  metres  (63  feet)  above  sea-level ;  but  the 
course  of  the  river  from  Adana  to  the  sea  is  quite  35  miles,  measuring 
roughly  along  the  general  line  of  its  channel,  and  probably  about  50 
or  60,  if  its  complicated  windings  are  taken  into  account.  Thus  long 
after  the  Pyramus  had  a  well-defined  channel  down  to  the  coast  near 
Mallos,  the  river  Saros  was  struggling  through  those  marshy  lowlands 
to  reach  the  sea 

A  memory  of  that  early  time  is  preserved  in  the  Homeric  poems, 
in  the  legend  of  Bellerophon — 

'*  When  at  la^t,  distraotod  in  his  mind, 
Forsook  of  Heaven,  forsaking  human  kind. 
Wide  o'er  the  Alfiian  Plain  he  ohoee  to  stray, 
A  long,  forlorn,  uncomfortable  way." 

*  riftd,'  V. 

The  writer  evidently  understood  the  plain  to  be  a  melancholy  waste, 
untraversed  by  any  path,  uninhabited  by  man,  a  scar  upon  the  smiling 
face  of  the  land,  where  a  melancholic  madman  might  *'  wander  alone, 
eating  his  own  soul,  avoiding  the  paths  of  men.*' 

This  description  can  by  no  possibility  be  applied  to  the  plain,  as  it 
was  certainly  in  the  time  of  Strabo,  and  apparently  also  three  centuries 
earlier  under  Alexander  the  Great,  one  of  the  richest  and  most  populous 
and  highly  cultivated  districts  known  to  the  ancients.  But  it  applies 
rightly  to  the  plain  as  it  must  have  been  at  some  earlier  period.  As 
usual,  when  we  can  compare  the  Homeric  description  with  natural 
conditions  which  have  been  in  a  process  of  change,  the  poem  takes  us 
back  to  a  very  early  stage  in  the  process.  It  preserves  a  true  tale  of 
ancient  days,  brought  to  the  ^gean  harbours  by  the  first  Greek  sailors 
who  traded  to  the  port  of  Mallos ;  and  that  story  probably  carries  us  back 
as  far  as  the  ninth  century  fi.a,  and  opens  before  us  a  page  in  the 
gradual  formation  of  the  Cilician  land  and  the  Cilician  river.*  How  far 
human  work  co-operated  with  nature  in  defining  the  river  is  a  question 
on  which  proper  exploration  would  doubtless  throw  light. f 

Strabo,  with  his  usual  accuracy,  mentions  that  the  Aleian  Plain  did 


♦  I  do  not  touch  on  the  question  wliether  the  form  in  which  tbo  *  Iliad '  gives  the 
story  shows  any  traces  of  alteration  and  lateness. 

t  It  is,  perhaps,  connected  with  the  question  as  to  the  unknown  site  of  Aup^ustii, 
founded  a.d.  20. 
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not  reach  down  to  the  sea.  The  modem  travellers  explain  this.  There 
18  a  strip  of  sand  and  waste  land  and  lagoons  along  the  coast,  2  or 
3  miles  in  width,  which  Sir  Charles  Wilson  describes  as  consisting 
of  **  sand-hills  about  10  feet  high,  cane-brakes,  lagoons  of  fresh  and 
salt  water,  and  two  permanent  marshes.*'  The  true  Al^ian  Plain  lies 
inland  from  this  waste  shore. 

Strabo  gives  a  minute  description  of  the  Cilician  coast-line.  He  was 
an  admirably  careful  geographer,  whose  work  (so  far  as  his  own  land 
of  Asia  Minor  is  concerned)  impresses  one  more  and  more  with  its 
thoroughness  and  trustworthiness  as  one  knows  the  country  better. 
He  describes  the  Cydnus  mouth,  and  then  he  passes  on  to  the  Pyramus 
mouth,  leaving  the  Saros  unnoticed.  Tet  he  alludes  several  times  to 
the  upper  course  of  the  Saros  and  its  greatest  tributary  the  Earmalas/ 
and  relates  how  a  flood  in  the  Earmalas  injured  certain  lands  in  the 
neighbourhood  of  Mallos.  This  seems  very  strong  evidence,  both 
negative  and  positive,  in  favour  of  those  who  maintain  that  the  Saros 
joined  the  Pyramus  in  Strabo's  time.  Could  Strabo  be  called  a  good 
geographer  if  he  omitted  the  mouth  of  that  important  river  ?  Could  the 
Karraalas  flood  injure  those  lands,  if  the  river  flowed  many  miles  to  the 
west  of  Mallos  ? 

But  Ptolemy's  evidence  is  clear,  shortly  after  Strabo's  time,  that  the 
Saros  did  not  join  the  Pyramus.  To  infer  from  Strabo's  silence  that 
the  Saros  had  no  independent  course  to  the  sea  is  false.  The  reason  why 
he  is  silent  about  the  mouth  of  the  Saros  is  that  it  was  altogether 
unimportant  for  his  purpose ;  it  supported  no  city  on  its  lower  course, 
and  it  oflfered  no  harbour  for  trade.  Its  sluggish  current  ended  in  a 
lagoon,  with  a  bar  of  sand  half  dividing  it  from  the  sea,  and  not  even 
the  small  ships  of  the  ancients  could  enter  it.  It  exercised  no  effect 
on  commerce  and  on  civilization,  and  therefore  it  lay  outside  of  Strabo's 
subject.  The  argumentum  a  silentio  not  merely  gave  a  false  conclusion ; 
it  also  missed  the  real  conclusion  which  can  be  drawn  from  Strabo. 
When  read  aright,  Stralo  opens  to  us  another  page  in  the  building  up 
of  the  Cilician  land  by  the  Cilician  rivers.  The  Saros  had  still  no  direct 
entrance  into  the  sea  in  his  time,  but  ended  in  a  lagoon,  as  indicated  in 
the  accompanying  map.f 

Now,  a  glance  at  the  course  of  the  river  below  Adana  shows  that 
great  flood  comirg  down  the  Saros  would  overflow  the  country  on  the 
south-east,  below  the  great  bend  of  the  river,  but  not  the  country  on 
the  west.  These  lands  on  the  left  bank  were,  beyond  all  doubt,  part 
of  the  territory  subject  to  the  great  city  of  Mallos,  and   the  injury 


*  Prof.  Tomaschek  still  maiDtains  the  old  error  that  the  Karmalas  was  a  tributary 
of  tho  Pyramus  (see  Hist.  Oeogr.  of  A$ia  Minor^  p.  288,  on  the  point). 

t  This  appears  from  the  distances  stated  in  tho  Stadiaftnus  Marit  Magni,  and 
suits  both  Ptolemy  and  Dion  Chrys.,  xxxiy.,  well. 
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oansoi]  by  snoh  a  flood  would  affeot  ohiefly  the  people  of  Mallos.  That 
sudden  and  transitory  flood  would  do  little  harm  in  the  upper  and 
middle  course  of  the  river,  but  below  Adana,  where  the  stream  meanders 
in  its  almost  level  ohannel,  it  would  sweep  headlong  over  the  lands 
between  its  left  bank  and  the  sea. 

Thus  it  was  not  till  long  after  tbe  Al^ian  Plain  had  been  deposited 
and  brought  under  human  care  and  cultivation,  that  the  Saros  acquired 
a  definite  and  well-marked  mouth  towards  the  sea.  In  the  Boman 
period  it  still  flowed  into  the  large  lagoon  beside  the  modem  Merkez, 
less  than  9  miles  east  of  the  Cydnus,  and  15  miles  west  of  tbe  Py ramus, 
as  the  Stadiasmus  says. 

But  the  building  up  of  the  Lower  Cilioian  plain,  and  the  reason 
why  that  work  necessarily  ceased  at  the  modern  coast-lino,  so  that 
there  has  been  extremely  little  change  in  the  Cilioian  coast-line  since 
the  time  of  Strabo  (except  in  the  bay  of  Ay  ash,  which  is  protected 
from  the  current  that  sweeps  and  protects  the  open  coast-line) — all 
that  forms  a  separate  chapter. 

We  now  see  why  the  Saros  could  not  develop  a  maritime  city  before 
the  time  of  Strabo.  We  have  next  to  examine  how  the  Cydnus  developed 
a  great  trading  city. 

In  that  early  time  when  Mallos  was  the  great  Cilioian  port,  the 
river  Cydnus  flowed  not  into  the  sea  direct,  but  into  a  lagoon  or  Bbegma, 
into  which  the  sea  broke  over  its  bar  of  sand.  Tarsus  was  not  at  that 
time  a  city  with  a  harbour ;  and  it  could  not  be  a  centre  of  trade.  In 
that  early  period  the  Greek  city  Mallos,  the  trading  capital,  is  con- 
trasted with  Tarsus,  the  Oriental  city.  That  lagoon  has  long  ceased 
to  be  a  lagoon;  it  is  now  an  inland  lake,  supplied  by  fresh-water 
springs  and  by  overflow  from  the  Cydnus,  which  no  longer  flows  into 
the  lake,  and  reaches  it  only  by  occasional  overflow.  But  the  very  name 
Bhegma  shows  that  it  was  originally  a  lagoon,  half  barred  from,  half 
connected  with,  the  sea.* 

This  change  in  the  course  of  the  Cydnus  was  due  to  human  agency  : 
it  was  the  work  of  Justinian  in  the  sixth  century  after  Christ.f  Before 
that  time  the  Cydnus  flowed  into  the  Ehegma,  and  thence  reached  the 
sea.  But  already,  in  the  time  of  Strabo,  about  a.d.  19,  it  was  no  longer 
a  lagoon,  but  only  a  wider  part  of  the  river- channel,  serving  as  harbour 
and  arsenal  of  the  city ;  and  the  river  flowed  on  in  a  well-defined  course 
with  a  full  body  of  water  into  the  sea. 

The  conclusion  seems  clear.  Engineering  operations  had  assisted 
nature  and  helped  to  define  the  lake  and  the  lower  course  of  the  river, 
to  regulate  both,  to  embank  them  and  border  the  lake  with  piers  and 


•  The  mcftning  "  lagoon  "  for  tlio  Greek  irjy/xa  sooms  clear,  hiit  is  not  given  in  tlie 
Lexicons. 

t  'I'he  course  just  above  Tarsus  is  wrongly  indicated  in  the  accompanying  map, 
following  R.  Kiopert.    See  Appendix  IV. 
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dockyards.*  The  useless  lagoon  had  been  converted  into  an  admirable 
harbonr,  perfectly  open,  yet  completely  land-locked.  This  great  opera- 
tion mnst  be  understood  as  a  part  of  the  improvements  whereby  Tarsns 
had  ousted  Mallos  from  its  rank  as  the  chief  port-city  of  Cilioia.  Thus 
ancient  Tarsus,  like  modern  Glasgow,  made  its  own  river  and  its  own 
harbour. 

But,  owing  to  the  very  slight  difference  of  level  between  the  lake 
and  the  sea,  it  must  have  required  constant  care  to  keep  the  harbour 
of  Tarsus  open ;  and  in  the  stagnation  of  later  Byzantine  times,  and 
the  ruin  and  carelessness  of  Mohammedan  rule,  the  harbour  became 
closed.  The  operation  of  Justinian  (though,  as  I  believe,  it  was  in- 
tended only  as  a  safety-valve,  carrying  off  a  dangerous  superabundance 
of  water  likely  to  cause  a  flood  in  the  city,  and  not  to  turn  away  the 
river  entirely  from  the  city  and  the  harbour)  acted  injuriously  on  the 
harbour.  The  old  channel  through  the  city  became  blocked,f  and 
the  river  gradually  turned  its  waters  wholly  into  the  freer  channel 
on  the  east.  Thus  at  present  the  old  Rhegma  is  a  marshy  lake  a 
mile  or  two  west  of  the  river,  varying  greatly  in  size  at  different 
seasons,  discharging  a  small  body  of  surplus  water  by  a  narrow  channel 
into  the  river  2  miles  or  so  above  the  sea,  turning  a  great  deal  of  the 
best  land  of  Tarsus  into  useless  marsh,  and  breeding  fever  and  insect 
pests  to  such  a  degree  as  to  make  Tarsus  the  most  trying  place  of 
summer  residence  that  I  have  experienced  in  the  whole  country. 

III.  TnK  Road  across  Taurus. 

Again,  Tarsus  and  Mallos  competed  not  only  for  the  sea-borne  trade, 
but  also  for  communication  with  the  inner  country.  The  influence  of 
the  Greek  element  is  to  be  traced  by  the  name  of  Mopsus,  the  prophet 
who  led  and  directed  the  Greek  traders.  Mopsou-IIestia,  the  Hearth 
of  Mopsus,  marks  the  road  connecting  Mallos  with  the  Eastern  plain  of 
Cilicia. 

The  connection  of  Adana  with  Mallos,  also,  seems  to  have  been 
ancient.  They  were  united  not  merely  by  their  common  opposition  to 
Tarsns,:^  but  also  by  the  fact  that  Mallos  communicated  with  the  inner 
country  beyond  Taurus  by  way  of  Adana,  which  stood  at  the  southern 
end  of  the  natural  pass  through  Mount  Taurus. 

But  on  that  natural  pass  there  was  one  serious  difficulty  (described 


*  These  features  are  mentioned  by  Strabo  in  hia  description  of  Tarsus. 

t  But  this  did  not  finally  become  the  case  until  the  fourteenth  or  fifteenth  century. 
Early  travellors  in  Turkey  saw  the  river  still  flowing  in  part  through  the  city,  in  which 
its  channel  can  easily  bo  traced  still,  by  the  depression,  by  the  gravel  and  pebbles 
below  the  surface,  and  by  the  piers  of  a  Roman  bridge  seen  by  Dr.  Ohristie  under  a 
liouso.  The  modern  watercourse  on  the  west  side  of  Tarsus  is  wholly  artificial,  as 
can  be  seen  by  following  it  up  to  the  point  where  it  is  taken  off  from  the  river. 

X  Dion  Chrysostom  speaks  of  their  long-standing  fend  in  his  second  Tarstan  Oration. 
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below  in  Seotion  YII.).  The  pass  was  blocked  for  waggon  traffic  by  thai 
difficulty  at  its  southern  end.  This  made  it  possible  for  Tarsus  to  oom- 
pete  with  Adana  by  opening  another  route  over  Taurus. 

Tarsian  energy  out  through  the  rocks  of  the  Cilician  Gates  a  new 
path  which  avoided  that  difSculty  and  placed  their  city  at  the  southern 
end  of  the  only  waggon-road  which  crossed  Taurus.  An  important  point 
on  that  new  Tarsian  road  was  called  Mopsou-Erene,  the  Fountain  of 
Mopsus,  and  the  name  of  the  prophetic  guide  of  Greek  enterprise  shows 
(as  is  probable  on  other  grounds)  that  this  great  engineering  work  was 
a  step  in  the  development  of  Greek  commerce.  It  was  the  Greek  settlers 
in  Tarsus  who  competed  with  the  Greeks  of  Mallos. 

This  is  the  road  which  I  now  shall  attempt  to  describe.  This 
introduction  has  been  intended  to  show  that  the  evolution  of  this  road, 
one  of  the  great  triumphs  of  early  civilization  over  natural  barriers,  is 
simply  one  act  in  the  long  struggle  for  control  of  the  markets  of  the 
country. 

As  we  go  over  the  road  now,  it  needs  an  effort  to  understand  how- 
great  a  triumph  of  human  skill  and  energy  it  was  originally,  when  the 
path  had  to  be  found,  and  built,  and  cut.  So,  as  one  crosses  the  Alps 
by  the  SwiFs  roads,  it  takes  an  effort  to  understand  how  the  Ilomans 
could  think  that  they  were  an  impassable  barrier  to  Ilannibal,  and 
how  Hannibal  could  lose  half  his  army  in  crossing  them,  and  bring 
only  a  remnant  of  half-starved  men  down  on  the  Italian  side.  Taurus 
has  never  been  a  barrier  so  serious  as  the  Alps;  but  it  was  a  barrier 
and  a  terror  in  the  classical  period  to  a  degree  that  we  now  can  hardly 
cease  to  wonder  at. 

Of  all  the  Taurus  paFses,  incomparably  the  most  important  in 
history,  and  slill  by  far  the  most  important,  is  that  called  the  Cilician 
Gates.  The  Gates  formed  only  one  single  point  on  the  road,  which  has 
a  course  of  more  than  70  miles  through  the  Taunis  mountains  and  foot- 
hills; but  the  road  may  be  conveniently  named  from  the  Gates,  as  Ihe 
most  striking  feature  in  ancient  history,  though  far  from  the  most 
important  in  modem  time  or  in  the  future  development  of  the  route. 
But  the  route  as  a  whole  will  long  remain  the  greatest  and  tbe  critical 
crossing  of  the  whole  Taurus  range,  though  the  Gates  will  be  avoided, 
and  the  railway,  if  not  also  the  road,  will  hereafter  make  its  southern 
end  at  Adana,  not  at  Tarsus. 

The  Great  Pass  has  been  frequently  traversed  by  travellers,  and  yet 
it  has  been  always  difficult  to  find  a  sufficient  description  of  its  course. 
Every  traveller  confined  himself  to  wondering  and  admiring;  none 
took  the  trouble  to  make  and  publish  notes,  but  trusted  that  their 
predecessors  had  done  so.  Only  recently,  in  a  traveller  whom  hitherto 
I  had  ranked  low,  I  found  by  far  the  best,  most  accurate,  detailed,  and 
practically  useful  account  of  the  whole  route ;  and  I  make  my  apologies 
to  his  shade  for  a  rather  slighting  reference  to  one  scene  in  his  travels, 
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which  is  contained  in  my  *  Impreesions  of  Turkey.'  The  traveller  was 
Macdonald  Kinneir,  captain  in  the  service  of  the  East  India  Company, 
who  passed  through  the  Gates  in  1813,  in  the  course  of  a  long  journey 
in  Asiatic  Turkey. 

My  account  of  the  road  is  founded  on  notes  made  in  two  journeys, 
in  1891  and  1902.  On  hoth  occasions  my  wife  accompanied  me,  and 
the  photographs,  of  which  a  few  specimens  are  here  puhlished,  were 
made  by  her.  I  also  saw  a  small  part  of  the  road  in  1882,  in  the 
company  of  Sir  C.  Wilson,  and  traversed  it  entirely  in  1900 ;  but  the 
notes  made  on  those  occasions  are  almost  entirely  superseded  by  later 
ones. 

The  importance  of  the  pass  lies  mainly  in  the  past.  Those  lands 
have  long  ceased  to  be  of  any  serious  consequence  in  the  world.  They 
cannot  again  come  to  be  of  importance  until  better  administration  and 
more  secure  tenure  have  restored  prosperity.  But  that  they  should 
ever  again  become  of  prime  importance  in  human  history,  that  the 
opening  up  of  good  communication  through  the  Great  Pass  should  ever 
become  a  central  question  on  which  human  development  depends — all 
that  is  as  unlikely  as  anything  can  well  be.  Yet  long  ago  the  making 
of  that  road  which  we  are  about  to  describe  was  one  of  those  critical 
events  on  which  the  fortunes  of  mankind  depended,  though,  like  many 
other  such  events,  it  was  unrecorded  and  unnoticed  at  tbe  time,  and  has 
since  remained  unregarded  by  historians. ' 

Only  one  fact  can  give  real  importance  to  the  Great  Pass,  within 
the  range  of  possible  experience  of  living  men,  and  that  is  that  rail- 
way communication  with  the  East  should  be  established  by  way  of 
Constantinople  and  the  Euphrates  valley.  This  is  the  way  by  which 
such  a  railway  is  likely  to  cross  the  Taurus.  So  far  as  I  am  able  to 
learn,  there  is  no  other  pass  which  could  be  mentioned  in  competition 
with  it,  except  that  which  leads  from  Albistan  to  Marash,  far  away  to 
the  east ;  but  I  cannot  find  that  that  pass  is  so  easy  to  overcome  as  the 
Great  Cilician  way,  while  it  is  immensely  more  difficult  to  reach  it  from 
Constantinople. 

There  is  no  engineering  difficulty  of  the  slightest  consequence 
in  extending  the  existing  railway  from  Eonia  to  the  northern  end  of 
the  Cilician  Pass;  I  doubt  if  anywhere  a  gradient  sharper  than  1  in  100 
would  be  needed,  and  there  is  neither  river  nor  marsh,  hardly  more  than 
a  brook,  to  cross.*  Once  placed  at  the  northern  end  of  the  pass,  the  line 
has  a  gentle  descent  down  a  continuous  easy  glen — interrupted  only 
once  by  a  ridge  of  no  serious  consequence — for  about  35  miles.  In  those 
35  miles  the  descent  is  only  about  2200  feet,  giving,  without  any  zigzags. 


♦  CharBbamba-Su,  20  miles  south  of  Konia,  is  tbe  largest  channel  (though  carry- 
ing little  water),  and  seven  or  eight  good  bridges  cross  it  already;  it  carries  very  little 
water,  but  has  a  broad  channel  with  slightly  elevated  ground  on  both  sides. 
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a  gradient  of  1  in  80,  roughly  speaking.*  Bat  then  comes  the  ooe 
serious  difficulty:  the  glen  ends  before  a  wall  nearly  2000  feet  in 
height,  with  hardly  any  room  for  cnrves  in  surmounting  it.  The  river 
of  the  glen  finds  its  way  through  an  underground  channel ;  but  it  is  no 
part  of  our  task  to  speculate  about  the  issue  of  the  railway,  whether  a 
tunnel  or  a  mountain  railway  would  be  needed.  It  need  only  be  said 
that  the  expense  would  be  very  great  at  this  point ;  but  that  if  a  tunnel 
could  be  made,  the  railway  could  be  worked  with  perfect  ease  and  with- 
out any  extraordinary  expenditure.    No  other  pass  offers  this  advantage. 

Of  course,  no  such  railway  could  be  made  to  pay.  It  cannot  be  a 
commercial  enterprise  under  present  conditions.  But,  even  on  the  dead 
level  of  the  Central  Plateau,  no  railway  can  be  made  at  present  to  pay. 
I  doubt  very  much  if  the  existing  lines  on  the  plateau,  taken  by  them- 
selves, and  apart  from  the  portions  which  lie  in  the  coast-lands,  do 
much  more  than  pay  the  bare  working  expenses ;  and  I  was  assured  two 
years  ago  by  a  good  authority  who  has  a  life's  experience  on  the  railways 
of  the  country,  that — within  the  limits  stated — one  of  those  existing 
plateau  railways  did  not  pay  even  working  expenses.  There  is,  however, 
a  steady  improvement  in  the  traffic,  especially  on  the  Grerman  Anatolian 
Railway. 

Those  railways  of  the  plateau  can  be  constructed  only  as  means  for 
developing  and  civilizing  the  country,  or  for  strengthening  its  defences, 
not  for  immediate  return  on  capital  invested.  But  for  the  first  purpose 
a  railway  through  the  Great  Pass  to  the  coast  will  do  much;  and  for 
the  second  purpose  that  railway,  if  extended  to  the  Euphrates  and  the 
Persian  Gulf,  will  become  a  matter  of  European  importance,  and  a 
centre  of  interest  for  every  government  and  every  politician  in  tho 
civilized  world.  In  view  of  this  poFsibility,  a  somewhat  minute  and 
detailed  description  of  the  pass  is  not  without  its  value.f 

IV.  The  Road  from  Tarsus  to  the  Cilioian  Gates. 

According  to  the  usual  rule  in  this  country,  the  road  from  Tarsus  to 
the  Gates  avoids  the  valley  of  the  stream  which  comes  down  from  the 
Gates  1o  the  city.  So  far  as  the  maps  can  be  relied  on,  the  course  of  the 
stream  is  fairly  direct,  but  there  are  difficulties,  though  I  do  not  know 
that  any  modern  traveller  has  ever  followed  the  stream  throughout  its 
whole  course. 

The  modern  waggon-road  issues  from  Tarsus  by  the  eastern  gate, 
which  was  destroyed  not  many  years  ago  by  the  governing  pasha  after 
it  had  lasted,  as  is  said,  from  the  time  of  Harim-al-Rashid,  and  coincides 
for  nearly  a  mile  with  the  road  to  Adana.     It  crosses  the  ( 'ydnus  by  a 


♦  There  is  a  sharp  descent  of  400  feet  at  Chifte-KhaD. 

t  These  remarks  were  priotcd  in  1902,  before  tho  Bagdad  railway  question  had 
attracted  public  attention. 
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bridge,  and  then  tarns  north  and  asoonds  the  valley  of  the  tributary 
stream  into  which  Justinian  diverted  the  main  river. 

Since  the  railway  Mersina-Tarsus-Adana  was  built,  traffic  from  or 
to  the  Gates  seeks  the  nearest  point  on  the  railway,  viz.  a  station 
called  Gulek  Boghaz,  about  2  milcd  from  Tarsus.  We  began  our 
journey  in  1902  from  this  station,  coming  by  train  from  Adana,  and 
finding  our  travelling  equipment  waiting  at  the  station.  On  previous 
journeys  we  came  down  from  the  Gktes  by  the  horse-road,  which  enters 
Tarsus  on  the  north  side,  crossing  the  Cydnus  by  a  bridge  immediately 
below  the  cataracts.  Thus,  as  it  happens,  I  have  never  seen  the  course 
of  the  waggon-road  for  the  first  8  or  4  miles  from  Tarsus. 

Two  miles  north  of  the  railway  station,  the  road  enters  the  foothills 
in  front  of  the  main  ridge  of  Taurus,  and  follows  an  easy  path  up  a 
valley,  open  at  first,  but  soon  narrowing.  The  whole  hill  district  on 
both  sides  of  the  toad  is  called  Bairamli-Toprak  (soil  of  Bairamli); 
and  the  central  village,  Bairamli,  lies  about  2  miles  west  of  the 
waggon-road,  and  10  north  of  Tarsus.* 

This  district  was,  certainly,  much  used  by  the  ancient  Tarsians  for 
country  residence.  It  is  close  to  Tarsus,  and  yet  has  a  healthier 
situation  than  the  city  in  the  plain.  The  name  of  Eski-Tarsus,  '*  Old 
Tarsus,'*  which  clings  to  the  ruins  a  mile  east  of  Eavakli  (a  tiny  settle- 
ment at  a  khan  in  the  Bairamli  district  on  the  waggon-road  16  kilo- 
metres from  Tarsus),  shows  that  some  recollection  of  the  close  relation 
between  the  city  and  what  may  be  called  "  the  suburbs  "  on  the  hills, 
survived  in  local  popular  nomenclature.  But  the  principal  lioman 
remains  lie  on  the  Boman  road  west  of  Kavakli  (see  next  section). 

At  Tash-Ovasi  (between  27  and  28  kilometres,  18  miles),  one  of  two 
alternative  roads  from  Adana  joins  our  Tarsian  road  to  the  Gates,  and 
a  khan  stands  by  the  road  north  of  the  junction.  In  this  part  of  its 
course  the  road  traverses  high,  rolling,  broken,  but  fairly  well-wooded 
country :  fir,  cedar,  plane,  oak,  and  other  trees  abound  in  the  country 
round  and  further  north.  A  striking  and  picturesque  castle,  apparently 
medieeval,  has  been  for  some  time  visible  at  a  considerable  distance 
straight  in  front;  it  is  now  called  Kiz-Kalesi. 

After  the  khan  the  road  turns  more  to  the  westward,  and,  after 
2  or  3  miles,  enters  a  picturesque  and  well-wooded  glen  running 
from  north  to  south.  The  road  at  first  keeps  high  on  the  east  bank,  and 
then  crosses  the  stream  to  the  right  or  west  bank.  In  this  neighbour- 
hood it  meets  the  line  of  the  Eoman  road,  but  I  did  not  succeed  in 
determining  the  exact  point.  The  village  of  Muzar,  and  a  ruin  called 
Yanifa  Kishla,  lie  a  little  to  the  right  of  the  modem  road,  which  now 
leaves  the  glen,  crosses  a  low  plateau,  and  enters  another  glen,  running 
north  and  south. 

♦  I  speak  of  Roman  mileB  throughout  the  paper :  roughly  speaking,  2  make  8 
kilometres  ;  10  make  a  little  over  U  English  miles. 
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In  this  glen,  which  we  now  enter,  flows  the  water  that  desoendfl 
from  the  Gates.  The  scenery  is  here  magnificent,  and  it  grow8  more 
and  more  grand  and  impressive  as  we  advance  northwards  towards  the 
Gates.  As  we  enter  tho  glen  from  the  east,  we  oheerve  a  road  asoending 
from  the  stream  up  the  opposite  hillside,  400  to  500  feet,  and  disappear- 
ing across  the  hill ;  it  is  said  to  be  the  horse-road  from  the  Gkkte9f  lead- 
ing direct  to  Tarsus.  Thus  neither  the  horse-road  nor  the  waggon- 
road  follows  the  direct  watercourse  down  to  Tarsus. 

At  38  kilometres  from  Tarsus  is  Mazar-Oluk-Ehan,*  where,  aooording 
to  the  regular  order  of  easy  travel,  the  first  day's  journey  from  Tarsus 
ends.  The  journey  is  short,  but  wo  have  ascended  more  than  1900  feet 
from  the  railway,  and  are  now^  about  2000  feet  above  sea-level.  The 
road  here  is  still  on  the  east  ^ide  of  the  stream,  and  at  some  height 
above  it ;  and  the  glen  is  more  open  at  this  point,  though  still  oonfined 
between  the  two  hill -ridges. 

The  ancient  Mopsou-krene,  the  fountain  of  the  mythical  prophet 
Mopsus,  is  commonly  supposed  to  have  been  situated  close  to  this  point ; 
and  some  traces  of  ancient  life  were  observed  by  Langlois  on  a  wooded 
hill  to  the  north  of  the  khan.  In  the  same  neighbourhood  Colonel 
Chedney  and  Mr.  Ains worth  stayed  at  a  village,  Bostanlyk,  *'  the  place 
of  gardens;"!  ^^^  ^^  ^^^  present  day  no  such  village  exists.  Pre 
sumably  it  was  destroyed  or  abandoned  when  the  Egyptian  army  held 
the  Oilician  Gates.  Langlois,  in  1852,  who  found  no  village  of  that 
name,  doubts  whether  it  ever  existed;  but  the  older  travellers  would 
not  invent  a  village. 

But  the  most  serious  difficulty  lies  in  the  doubt  whether  the  Boman 
road  traversed  the  glen  of  Mazar-Oluk.  It  will  be  shown  in  the  follow- 
ing section  that  it  probably  took  a  different  line. 

Korth  of  Mazar-Oluk  the  scenery  continues  similar.  The  road  keeps 
on  up  tho  gorge,  and  then  crosses  to  the  west  side ;  but  after  a  mile  or 
so  recrossei  to  the  east  bank  (after  the  44-kilometre  stone),  and 
immediately  afterwards  we  reach  Sarishek-Kban,{  where  the  second  of 
the  two  roads  from  Adana  to  the  Gates  joins  our  road.  The  glen  here 
opens  to  a  small  valley,  and  there  is  considerable  cultivation.  One 
would  expect  that  the  principal  town  of  the  district  should  be  here 
rather  than  at  Mazar-Oluk,  and  such  has  been  the  case  throughout  the 
Turkish  period,  as  the  remains  show.  But  Mopsou-krene  could  not  be 
situated  here,  for  the  distancd  from  the  Gates  is  only  9]^  kilometres  (a 


*  Mazar-Oluk,  **  Grave-hillock."  Oluk  is  a  very  common  element  in  Turkish  nomen- 
clature, much  misreprcbcnted  by  European  travcllerd.  This  name,  e.g.,  ia  given 
variously  as  Mezerlyk  {i.e.  graveyard),  ISlazari-kolou,  etc. 

t  It  may  be  suspt'cted  that  tlic  ruins  of  this  villige  arc  thobc  which  Langlois  took 
for  the  traces  of  ancient  life. 

X  8ari-lahek,  '*  VeUow-Joukey  ;  "  called  Surik,  *  Turbau,'  by  Langlois. 
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little  over  6  miles),  whereas  Mopsou-krene  was  12  miles  distant  from 
them. 

Sarishek  is  also  the  junction  of  the  other  road  (referred  to  above) 
from  Adana  to  the  Gates,*  and  must  always  have  derived  some  impor- 
tance from  being  a  meeting-place  of  roads,  much  superior  to  Mazar-Oluk 
in  its  loDg  narrow  glen.  An  abundant  fountain  of  water  is  also  a 
feature  here.  It  is  artificial,  but  the  water  must  rise  in  the  hills  that 
bound  the  open  ground  not  far  away. 

The  natives  declare  that  Sarishek-Khan  was  built  by  Ibrahim  Pasha ; 
but  there  are  here  remains  obviously  of  the  early  Turkish  time.  This 
whole  road  affords  an  interesting  study  in  the  growth  of  mythology. 
Ibrahim  Pasha,  son  of  Mehemet  Ali,  held  Cilicia  from  1832  to  1840,  and 
opened  up  the  road  to  carry  his  guns  over  the  mountains.  He  has  now 
become  a  mythological  hero,  and  almost  every  building  or  work  of  any 
consequence  along  the  road  is  attributed  to  him,  from  the  ruinous  little 
khan  of  Sarishek  to  the  vast  old  Turkish  building  called  Ulu  Kishla 
C  the  Long  Barracks  ")  at  the  northern  end  of  the  pass.  Perhaps  even 
the  Arch  of  Severus  f  is  attributed  to  him,  but  for  this  I  cannot  vouch. 
It  18  not  strange  that  his  victorious  progress  across  Taurus  and  through 
Asia  Minor  to  Kutaya,  his  victories  over  the  Turks,  even  when  Von 
Moltke  was  directing  the  Turkish  artillery,  and  his  abundant  vigour 
and  energy,  should  have  caught  and  kept  a  place  in  the  stolid  and 
unobservant  mind  of  the  Oriental  peasant.  He  was  the  last  of  the  great 
Oriental  conquerors,  no  unworthy  successor  of  Tamerlane  and  Genghiz 
Khan,  of  Cyrus  and  Tiglath-pileser ;  but  he  fell  in  the  age  of  European 
ambassadors  and  the  Great  Powers,  and  his  career  was  arrested  in  the 
middle  of  his  triumphant  march  on  Constantinople. 

But  it  is  an  interesting  example  of  the  general  law  of  human  nature, 
or  at  least  Oriental  nature,  that,  so  far  as  I  heard,  not  one  word  of  truth 
or  hi*story  was  remembered  about  him  along  the  road,  though  he  was 
mentioned  by  almost  every  one  we  talked  to.  His  real  character  and  his 
real  deeds  had  been  entirely  forgotten,  and  a  series  of  demonstrably 
false  acts  were  attributed  to  him.  Some  of  these  unhistoric  acts  have 
passed  into  European  bjoks,  and  it  will  be  worth  while  to  correct 
them  as  we  go,  and  to  notice  from  time  to  time  the  way  in  which  this 
historical  personage  has  within  sixty  years  become  a  mere  legend. 

There  is  also  at  Sarishek  a  ruinous  turb^,  the  first  example  which 
we  have  seen  on  this  road  of  that  very  common  kind  of  religious  founda- 
tion. The  turb^,  or  ziyaret,  always  contains  the  tomb,  supposed  or 
real,  of  some  holy  personage,  who  usually  bears  a  Mohammedan  name ; 
but  in  many  cases  the  holiness  of  the  turb6  obviously  dates  from  pre- 


*  These  roads  from  Adana  to  the  Gates  must,  of  cour^,  be  distingaished  from  the 
road  connecting  Adana  witli  tlie  natural  pass  through  tho  Taurus,  i.e.  the  roud  from 
Adana  direct  to  tlie  vule  of  Bozanti,  Section  VII. 

t  Sec  next  section. 
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aod  it  mmj  he  laid  dowm  a*  a  giBsal  rm^ 
are  ike  cLief  cf  the  bailj  wmjv  in,  wiiiciL 

LiAiikad,  vadtf  A  sap«rfici^  ^vmrmkiL  of  ia»  AinL 
the  Mwrieat  i«Iizio«s  bciisfr  or  ftopcntxtioBe  of 
wotxhj  of  Loce  that  the  macrmimtm  of  the  spot  in 
with  A  grmre,  £::r  that  w  the  fiDvadatioiL 
hoIin^M  of  ^'acem  T^Usd,  ia  Anatolia       The  tsrh«e  in. 
laceo.:  rears  £klle&  iaso  •iisrepacr  aad  diarepoi 
»aiatfTiai!fe  were  ail  takea  tKMKflBon  of  br  the  sca&e  ia.  the 
Ifahm^iii  IL,  azkd  the  goTemmeiLt  charged  itself  with  the  dasj  of 
tainirg  the  reLi^ioiu  efttabuahmenU — a  datr  which  hae  hcea 
aa  a&  ocher  datiea  of  adm  ini«raaGn  are  perHocxiied  in  Titrkej. 

I  tried  to  find  out  the  name  of  tike  v^^wi  m^^^w  Aaint, 
waa  boried  at  Sarithftk,  bac  in  rain.  Xo  (ae  knew.  Oam  oLl 
Lwt,  declared  the  tor'cf:  eoatained  the  grare  c^  a  dede  ninawf 
name  wtiicL  I  hare  •^bcerrad  in  odier  parta  of  Asia  lOaor  a»  the 
of  the  reiigiuiu  inheritaaee  nnder  the  farm  of  O^iar-Baba  t  **  OU^Maat- 
Omar  **  :  cat  I  wa«  uncertain,  whether  mj aged  inibrmant  waa  ipral  la^ 
the  truth,  or  mesnly  wiaiud  to  get  lii  of  a  perwa^ns  ^vsaomBr  hj- 
■atLftfjing  hia  deuxe  for  information.  Ererj  trareiler  h^  to 
agaiiLit  that  znfMt  dangenjos  ionrce  of  err^r.  informatUA  gi 
it  JA  eridentlT  deAind. 

There  mtut  bare  been  a  imall  ancienfi  town  jz  rillage  in  thia 
iag  piufticbjc:  acd  tiie  Tuit^  hi  eri*ientlr  txie  exprrrw inn  of  the  am 
which  always  ^tcacheii  to  the  tradition  of  anci^nc  life  and  greatnam  in 
Anatolia*  In  treatiiig  that  laljecc  eUe where,  the  writer  pointed o«  tkat 
the  txirb*^  u  rerj  freqioitlr  tLe  indicati:>£:  of  an  ancien;  itte»aai  th^t  a 
religiuu^  mac  of  the  cocrLtrr  woold  be  a  g'xxi  ^rolvi^  to>  ica  ancieat 
hiatorr.  A  town  n-ccesaarilj  was  a  rrligiooa  fact  a^  well  as  a  social 
face,  anl  n>  nrlizioos  face  i^tnis  erer  to  be  entirely  Icat  in  Anatolha. 
The  l>::al  religion  ii  permanent  auuid  all  oranges  in  thje  aatiooal 
rdigioQ-'^ 

£ren  the  mere  jan<.don  of  iw<^  roads  w^^^  a  reli^icos  face  to  the 
ancient  ttAtA  ■  ;t^»i  the  religions  idea  of  the  TLree  W;i¥!»  wi^s  anthrv>(<K 
morphized  as  a  g:ddefift  in  Gn:ece  and  Bocie.  The  form  which  that 
religions  fact  aunmed  in  AaL^  Minor  re«^xiirea  ir. relitigation  in  a  mor« 
suitable  place :  Lat  there  ia  some  procabilitr  that  the  srmUii.  called 
Triskele^^  wifti&  in  AsLa  Minor  onir  a  mde  in*l:ca:i.n  ^f  the  meeting  of 
three  w^rs — a  svm'ctl  which,  when  tLe  crkze  for  5*. Lat  >v:nbjLLsni  waa 
at  its  hciglit.  Was  intert  rete»i  as  the  sign  -.f  the  s^iil  in  its  ccnrse.     The 
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Bymbol  ia  often  found  on  ooins  of  the  cities  of  that  countrj-.^     Sarishek, 
then,  IB  situated  at  a  plaoe  saored  as  a  meeting  of  three  waya. 

The  sidoB  of  the  gorge  grow  loftier,  and  the  gorge  itself  narrower, 
as  we  advance.  The  road  oroseee  the  stream  hj  hridgeu  five  time§ 
between  Mazar-Olnk  and  the  Gates,  At  about  49^  kilometres  from 
Tarsus  we  reach  Giaour-Uarman,  in  a  small  opening  of  the  gorgo,  and  at 
60  kilometres  a.  new  khan  called  Ala-Begirli.  Thirteen  minutes  after 
Ala-Begtrli  f  there  were  visible,  what  I  took  at  first  for  the  foundations 
of  a  Bomau  bridge,  barely  appearing  on  the  surface  of  the  ground  at  the 
edge  of  the  stream  about  20  feet  below  on  our  left ;  but  as  there  seemed 
to  be  no  trace  of  or  place  for  a  Roman  road  on  the  opposite  aide,  the 


foundation  must  have  been  intended  to  ooriy  the  wall  or  aroh  supporting 
the  road. 

At  last  there  appeared  in  front  of  ub  a  lofty  ridge  or  wall  of  rook, 
stretching  from  east  to  went  right  aoroes  the  line  of  onr  path,  the  front 

*  It  ii  1'OQfl.aod  oltuoat  ootiruly  to  cities  wheie  tLe  lleUenic  spirit  was  weak  nnd 
HelloDio  educalioD  little  known :  e.  g.  Olba,  Ailada,  Klenna,  Aapeadua  Lu  early  tiuio. 
Bad  earl/  Lyaiao  ooiua.  It  belongs,  thDrefore,  tu  n  teligiou  wbiub  was  non-UoUeDic, 
aod  it  disappeared  when  h  Ilelleuio  vemisb  waa  put  over  Auatolian  religions  iileaa. 

t  Onr  courue  bere  was  Tury  slow,  aa  tbe  Hurfoce  of  tbe  rood  la  veij  bad.  As  a 
proof  of  tba  uncorlaiaty  of  dead-rookouing  by  timo  of  march,  on  which  my  routu- 
sQrveji  hava  always  been  btised,  it  may  be  moutioaud  tbat  our  driviag-time  per 
kilometre  varied  between  six  ami  twelve  minutes. 

t  Tbe  iippearaucu  of  height  iu  tbe  mouutaini  cunuul  bv  truly  given  la  the  photo- 
gtiiphB :  tbiH  IB  luipi'oially  tbo  ami  in  Nob,  1  nnd  9,  where  tliey  are  dwarfed. 
No.  IV.— OcroBKii,  X903.]  2  d 
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wall  of  the  main  masn  of  Tauras.  It  oan  hardly  be  leas  than  1500  feet 
in  sheer  height  abo7e  us,  as  we  first  see  it.  It  would  bar  the  progress 
of  any  one  exoept  an  active  mountaineer,  were  it  not  for  a  narrow  deft 
which  pieroee  it  from  north  to  south,  where  the  water  of  the  stream 
finds  a  passage  from  the  broad  baok  of  the  Taurus  platean  down  throo^ 
our  gorge  to  the  Gilioian  Plain.  This  cleft  is  the  Cilioian  Oates  in  the 
strict  sense.  Six  minutes  before  reaohing  the  entrance  the  road  oroeses 
the  last  bridge,  and  passes  the  Gates,  54  kilometres  from  Tarsus,  on 
the  west  or  right  bank  of  the  stream.  The  view  from  beside  the 
bridge  is  singularly  grand. 

V.    TUK   BOMAN   KOAD   FROM   TAItSUS  TO   THE   ClLlCIAN    GaTBS. 

In  1902  we  had  to  choose  between  two  alternative  courses — either  to 
examine  the  modem  waggon-road,  or  to  search  for  the  precise  line  of 
the  Koman  road.  We  preferred  the  former  course,  partly  becaose  it 
seemed  more  useful  in  a  geographical  point  of  view,  partly  beoanse 
the  search  for  the  Koman  road  might  require  a  long  time,  "whioh  we  had 
not  at  our  disposal,  and  partly  because  we  could  thus  travel  by  inraggon, 
which,  while  less  pleasant,  is  also  less  expensive.  The  modem  road 
has  been  measured,  and  many  kilometre-stones  erected  at  rather  nn- 
certain  inter  vab  along  it ;  so  that  it  now  forms  the  foundation  for  a 
geographical  study  of  the  region. 

The  general  course  of  the  Koman  road  is  certain  in  the  first  12  miles 
north  of  Tarsus,  and  in  the  final  part  between  Sarishek  and  the  Gates. 
In  the  latter  it  coincides  almost  exactly  with  the  modern  road  ;  in  faot, 
nature  offers  no  alternative.  The  intermediate  part  of  the  road  is 
uncertain. 

The  chief  question  is  whether  the  Koman  road  followed  the  water  (as 
the  modem  road  does)  down  from  Sarishek  to  Mazar-Oluk.  In  this  part 
we  observed  no  trace  of  old  work,  building  or  cutting,  and  though  this 
is  not  conclusive  (as  it  would  take  a  long  time  to  examine  sufficiently 
minutely  to  justify  a  confident  negative),  yet  it  creates  a  doubt  whether 
the  ancient  road  traversed  this  southern  part  of  the  gorge. 

The  known  facts  about  the  course  of  the  Roman  road  may  bo 
summarized  as  follows : — 

The  modern  road  at  first  keeps  to  the  lowest  level  along  a  small 
stream.  The  Koman  road  followed  a  more  direct  course,  1  to  2  miles 
west  of  the  modern  line,  on  higher  ground ;  hut  though  this  line  is  more 
undulating  and  broken  than  that  of  the  modern  road,  yet  by  more 
expensive  works  the  Koman  road  may  probably  have  been  made  as  suit- 
able for  traffic  as  the  modern  line.  A  little  to  the  north  of  Bairamli 
Langlois  in  1852  traced  the  line  of  the  Koman  road  for  a  distance  of 
2  kilometres;  and  the  same  line  is  still  well  marked,  running  almost 
directly  north  about  2  miles  west  of  Kavakli.  He  says  that  it  is  paved 
with  large  slabs,  and  is  3  metres  broad.     His  account  is  confirmed  i 
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every  respect  by  the  Bev.  Dr.  Christie  of  Tarsus,  who  recently  followed 
the  line  of  the  road  in  that  part,  and  sent  me  photographs. 

On  the  sammit  of  a  high  plateau,  about  1400  feet  above  the  sea 
(according  to  his  estimate),  a  triumphal  arch  spans  the  road.*  It  is  still 
almost  as  perfect  as  when  Langlois  saw  it  in  1852.  Situation  and 
construction  show  that  the  arch  is  of  the  Boman  time.  Langlois  says 
that  tradition  assigns  it  to  Constantine,  but  he  does  not  specify  what 
he  means  by  tradition.  There  is  not,  in  the  strict  sense,  any  tradition 
in  the  Turkish  lands  about  the  origin  and  character  of  ancient  build- 
ings ;  there  are  merely  the  fancies  of  modem  inhabitants  who  have 
acquired  some  education.  The  view  which  elsewhere  I  have  ventured 
to  suggest  t  is  that  this  is  the  ruin  of  a  triumphal  arch,  built  by  the 
Tarsians  in  honour  of  the  victory  of  Septimus  Severus  in  194  a.d. 
Severus  came  down  through  the  Gates,  and  defeated  his  rival  Pescennius 
on  the  coast  near  Issus.  In  commemoration  of  this  event  an  arch  was 
erected  near  the  scene  of  the  victory  on  the  Syrian  frontiers ;  but  the 
Tarsians  mention  on  their  coins  a  different  arch,  which  they  erected  at 
a  place  in  their  own  territory  near  the  northern  frontier.  The  place 
was  named  Kodrigai,  a  Graedzed  form  of  the  Latin  Quadriga,  because 
the  arch  was  surmounted  by  a  four-horsed  chariot  carrying  the  deified 
emperor.  The  name  is  given  on  coins  of  Tarsus  in  the  third  century, 
which  show  that  games  were  held  by  the  city  on  the  high,  open,  undu- 
latiug  plateau  which  the  Boman  road  here  traverses. 

Immediately  beyond  Sarishek-Ehan,  when  the  gorge  again  narrowed, 
we  began  to  find  traces  of  the  Boman  road,  and  these  were  nearly  con- 
tinuous till  the  Gates  were  passed.  The  ancient  road  was  made  in  the 
steep  bank,  by  cutting  the  rock  on  the  higher  side  and  by  building 
on  the  lower  side,  so  as  to  give  a  sufficiently  broad  platform.  The 
ancient  cuttings  of  the  rock  can  be  distinguished  at  a  glance  from  the 
fractures  made  by  blasting  for  the  modem  road,  which  also  is  a  work 
of  considerable  magnitude  and  well  executed,  except  between  Sarishek 
and  the  Gates. 

It  was  also  noteworthy  that  the  Boman  road  was  always,  so  far  as  I 
observed,  throughout  this  part  of  the  gorge,  on  a  higher  level  by  3  or 
4  feet  than  the  modern  road  f  There  must,  therefore,  have  been  a  great 
amount  of  building  to  support  the  ancient  road;  and  in  the  Boman 
fashion  that  was,  beyond  doubt,  done  with  cut  stones.  Yet  I  did  not 
observe  a  single  cut  stone  in  the  whole  length  of  the  gorge,  though  in 
one  case  I  noticed  by  the  water-side  the  cut  foundations  to  carry  the 
supporting  wall  (see  the  preceding  section). 

I    mention  this,  as  some  of  those  who  have  not  seen  the  Midas-city  in 

*  It  is  more  than  a  mile  north  of  Baizamli  Tillage,  and  about  2  west  of  KavaklL 
t  BuUetin  de  Corresp.  Hellenique,  1808,  p.  237G. 

X  Precisely  the  same  observation  was  made  by  the  Gorman  botanist,  Th.  Kolschy, 
about  sixty  years  ago  (Bitter,  Klcinasien,  ii.  p.  281). 

2  D  2 
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Phrygia  have  expressed  doubt  as  to  my  identification  of  the  line  of  walls 
of  the  ancient  city,  on  the  ground  that  I  did  not  find  a  single  one  of  the 
stones  of  which  the  wall  was  built,  but  only  the  rook-outtings  made  to 
receive  them. 

One  must  be  struck  with  the  contrast  between  the  numerous  traces 
of  the  Koman  road  here,  and  the  absence  of  traces  in  the  glen  of  Mazar- 
Oluk.  It  seems  probable  that  the  Boman  road,  coming  south  down  the 
narrow  glen  from  the  Cilician  Gates,  diverged  from  the  glen  at  Sariskek, 
and  kept  away  slightly  east  of  south  over  the  Boz  Bel,  and  so  down 
to  somewhere  near  the  village  Muzar.  This  gives  a  more  direct 
route,  and  the  appearance  of  the  country  as  one  looked  north  from,  the 
neighbourhood  of  Muzar,  or  south  from  Sarishek,  did  not  suggest  that 
there  was  any  obstacle  insuperable  to  Boman  engineers,  who  were  not 
fettered  by  considerations  of  cheapness  in  laying  out  their  roads. 

Kinneir  in  1813  followed  the  course  which  has  just  been  oonjeotured 
for  the  Boman  road.  He  describes  in  his  clear  and  accurate  way  his 
route  from  the  Gates  as  far  as  Sarishek-Ehan  (which  he  does  not  name), 
**  near  the  mouth  of  the  gorge.^'  Formerly  I  thought  this  was  a  mere 
lapse  of  memory  on  his  part,  due  to  his  confusing  Sarishek  with  Mazar- 
Oluk.  But  when  the  theory  of  the  Boman  road  was  wrought  out, 
Kinneir's  accuracy  was  triumphantly  established.  He  came  down  the 
gorge  till  it  widens  at  Sarishek ;  there  he  turned  away  southnsouth-east, 
as  he  says,  **  through  a  country  interspersed  with  gentle  slopes." 
Though  the  traveller  coming  from  Mazar-Oluk  finds  Sarishek  about  the 
middle  of  the  defile,  yet  one  coming  from  the  north  thinks  that  the  defi.le 
ends  at  that  little  open  glade  with  its  fields  and  buildings ;  provided 
that  he  does  not  go  on  to  Mazar-Oluk  and  discover  that  the  gorge  closes 
in  again  immediately.  But  Kinneir  turned  away  south-south-east, 
through  *^  a  country  interspersed  with  gentle  slopes,"  a  description 
which  suits  the  supposed  Boman  route  well,  and  the  Mazar-Oluk  road 
very  badly. 

After  reading  several  times  Kinneir*8  clear  and  carefully  estimated 
description  of  his  journey  through  the  Great  Pass,  one  becomes  con- 
vinced that  he  turned  out  of  the  gorge  at  Sarishek,  and  travelled 
direct  to  Muzar  and  Bairamli  without  seeing  the  continuation  of  the 
gorge  at  Mazar-Oluk.  With  some  travellers  one  might  suppose  a  lapse 
of  memory  and  a  mere  omission  of  the  lower  part  of  the  defile;  but 
Kinneir  was  evidently  keenly  interested  in  the  Great  Pass,  and  describes 
it  stage  by  stage  more  accurately  than  any  other  traveller  who  has 
written  about  it,  and  his  careful  and  spirited  description  may  serve 
as  proof  that  this  route,  now  never  used,  is  both  possible  and  direct. 

If  this  theory  as  to  the  course  of  the  Boman  road  (as  indicated  on 
the  map)  be  correct,  the  historically  interesting  site  of  Mopsou-krene 
on  the  road  would  have  to  be  looked  for  a  little  way  north  of  Muzar  • 
but  no  proper  exploration  of  this  region  hus  over  been  made. 


CILICU,  TARSUS,  AND  THE  GREAT  TAURUS  PASS.  377 

The  ordinary  view  is  that  Mopson-krene  was  situated  at  Mazar- 
Olnk,  but  in  examining  the  locality  it  seemed  to  me  that  as  to  this 
identification  of  Mopsou-krene  there  is  some  doubt.  Our  authorities 
give  the  distance  from  the  Gates  as  12  Roman  miles,  i.e,  18  kilometres  ; 
but  Mazar-Oluk-Ehan  is  only  16  kilometres  from  the  Gates.  Moreover, 
a  position  in  this  narrow  glen  seems  unsuitable  for  an  ancient  town.  I 
should  rather  look  for  the  site  about  a  mile  south  of  the  Khan,  on  the 
high  ground  where  the  modem  road  from  Tarsus  enters  the  glen,  even 
if  it  should  be  found  that  the  Roman  road  went  through  the  pass  of 
Mazar-Oluk. 

On  the  other  hand,  it  must  be  acknowledged  that  Langlois  saw  the 
ruins  of  a  small  church  of  the  basilica  form,  and  that  there  is  a  good 
fountain  at  the  Ehan.  Also  the  discrepancy  as  regards  distance  is 
slight,  for  anything  over  11  miles  would  be  called  12  in  the  Itineraries. 
Moreover,  Mopsou-krene  is  not  called  a  town  by  our  authorities,  and 
may  have  been  a  mere  manaio, 

I  do  not  know,  however,  what  is  the  source  from  which  the  fountain 
derives  its  water ;  the  art  of  conducting  water  in  hidden  channels  for  a 
loDg  distance  is  a  branch  of  engineering  art — perhaps  the  only  branch 
— in  which  ancient  skill  has  persisted  through  the  Turkish  period ;  * 
and  as  a  rule  it  was  only  natural  sources,  not  artificial  fountains,  which 
made  for  themselves  a  place  in  ancient  local  nomenclature.  But  I  am 
under  the  impression  that  the  source  is  actually  at  the  Khan. 

When  Theophanes  calls  Mopsou-krene  the  first  halting- place  from 
Tarsus  on  the  north  road  (jrp<irrq  /jlovtj  airo  Ta/xrov,  p.  46),  no  inference 
bearing  on  this  question  can  be  drawn.  Mazar-Oluk  is  the  first  halting- 
place  for  those  who  are  making  an  easy  journey,  and  Sarishek  for  those 
who  are  travelling  fast.  Just  as  little  inference  is  allowable  from 
Ammianus,  who  says  that  Mopsou-krene  was  the  last  station  for  travellers 
before  they  passed  out  of  Cilicia. 

The  idea  suggested  itself  to  me  at  first  that  Mopsou-krene  might 
have  been  beside  Sarishek,  which  clearly  was  the  site  of  an  ancient 
village,  and  that  the  distance  from  the  Gates  should  read  as  vie,  not  xtl 
But  a  fragmentary  inscription  found  in  Rome,  giving  a  route  from 
Tarsus  f  northwards,  seems  conclusive  that  Mopsou-krene  was  several 
miles  south  from  Sarishek.  The  first  day's  journey  ended  at  Mopsou- 
krene,  the  second  at  Panhormus  (evidently  a  large  inn  near  the  modem 
Tekir-Khan),  the  third  at  Aqua9  Calidae,  the  fourth  at  Tynna,  the  fifth 
at  Tyana,  the  sixth  at  Andabalis  (the  modem  Andaval).  Of  these  the 
fourth,  Tynna,  is  unknown,  but  we  must  suppose  it  was  about  halfway 


*  *  Hbtorical  Geography  of  Asia  Minor/  p.  88.  In  those  oases  where  I  have  seen 
native  water  engineers  at  work,  or  heard  about  them,  even  in  the  heart  of  a  purely 
Mohammedan  region,  they  have  been  G  rooks. 

t  It  is  quoted  in  the  *  Historical  Geography  of  Asia  Minor,'  p.  C8.  The  name  Tarsus 
is  lost,  but  can  Iiardly  be  doubted. 


378  aUCTA,  TARStrS,  AlTD  THE  GREAT  TAURUS  PA8& 

between  the  third  and  fifth.  This  route  evidently  implies  that  each 
day*s  journey  was  between  18  and  22  miles,  and  the  docnment  gives 
excellent  evidence  of  the  ordinary  rate  of  travelling  *  in  ancient  time 
(which  18  the  same  as  that  assumed  by  me  in  reckoning  the  itineraries 
of  St.  Paul).  It  also  proves  that  Mopsou-krene  was  about  6  miles  south 
from  Sarishek,  or  2  south  from  Hazar-Oluk,  exactly  as  the  Jerusalem 
Itinerary  places  it,  12  from  the  Gates  (and  22  from  Tarsus). 

Mopsou-krene  never  became  a  bishopric  Probably  the  territory  of 
Tarsus  extended  up  to  the  Gates,  and  Mopsou-krene  was  merely  a  village 
in  the  Tarsian  land.  The  inscriptions,  *'  Bounds  of  the  Cilioians," 
occurs  both  on  the  rock-walls  of  the  Gates  and  on  the  coins  of  Tarsus ; 
and  coins  of  cities  rarely,  if  ever,  mention  anything  outside  of  the  city 
territory. 

VI.  The  Cilician  Gates  and  the  Tekir  SuMiirr. 

The  actual  passage  of  the  Gates  is  about  100  yards  long.  On  both 
sides  the  rock  walls  rise  almost  perpendicularly  (that  on  the  west  side 
literally  so,  at  one  point  to  about  100  feet  above  the  road),  and  then 
slope  steeply  back  towards  the  towering  summit  of  the  ridge.  A  me- 
diaaval  castle  crowns  the  western  summit,  evidently  a  relic  of  the  long 
frontier  warfare  between  Byzantine  and  Saracen  power,  641-965  A.n. 

There  has  been  some  rather  loose  writing  about  the  narrow  pannsgo 
of  the  Gates,  and  the  Ibrahim  Pasha  legend  is  strong  here.  I  have 
heard  it  reported  that  two  loaded  camels  could  not  pass  one  another  in 
the  Gates,  because  they  were  so  narrow,  until  Ibrahim  made  the  opening 
broader  by  blasting  the  rocks ;  and  this  statement  was  repeated  lyy  me 
in  conversation,  before  I  had  seen  the  Gates,  as  a  report  which  I  had 
not  verified.     A  still  more  exaggerated  form  of  the  story  may  be  fonnd. 

But  examination  of  the  pass  shows  that  such  reports  are  erroneous. 
Ibrahim  did  much  for  the  road,  but  he  did  not  widen  the  passage  a  hair*s 
breadth.  He  simply  cleared  and  rebuilt  the  ruinous  road.  The  difficnlty 
for  camels  before  his  time  lay  not  in  the  narrowness  of  the  gap  between 
the  rock  walls,  but  in  the  appalling  character  of  the  path,  which  was 
covered  deep  with  a  mass  of  loose  rough  rocks,  worn  slippery  and 
smooth  by  rain  and  river-water,  and  by  the  passage  of  men  and  animals. 
He  probably  used  powder  to  break  up  the  stones  which  encumbered  the 
passage,  and  thus  the  legend  grew. 

Einneir  mentions  that  at  the  narrowest  part  the  defile  was  **  not 
more  than  ten  or  twelve  paces  from  rock  to  rock."  Not  knowing  of  his 
statement,  I  guessed  the  breadth  at  30  to  40  feet;  and  Oberhummer, 
in  1898,  speaks  of  9  to  10  metres:  thus  estimates  before  and  after 
Ibrahim's  time  agree. 


*  On  tins  subject  see  an  article  on   "Roads  and  Travel  in   Koman   times"    in 
Hastings'  *  Dictionary  of  tho  Bible,'  vol.  v. 
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It  merely  requires  a  plain  Btateraent  of  the  facta  to  show  the 
exaggerated  character  of  the  legend.  A  road  praotioable  for  waggons 
traversed  the  (rates  at  least  as  early  as  401  d.c,  and  remained  in  use 
nntil  the  Arab  invation  in  the  seventh  century  after  Christ.  In  the 
Roinitn  period  this  road  was  abont  11  feet  broad,  as  is  plain  at  other 
point*.  A  river  also  ran  throngh  the  Gates,  which  in  the  wet  seation 
mnst  carry  a  considerable  body  of  water,  sufficient  to  sweep  away  all 
veatige  of  a  road  unless  plenty  of  spaoe  were  left  free  for  the  torrent. 

Moreover,  I  observed  no  trace  of  blastiDg,*  such  as  one  sees  in 
abundance  further  south  down  the  Pass,  and  also  on  the  northern  aide, 
But  at  IpiiFt  it  can  ho  aPBOrted  positively  that  the  roadway  throughont 


the  length  ..f  the  Gates  is  out  by  ancient  hands  from  the  rock,  and  the 
west  aide  (which  the  road  haa  always  taken)  shows  the  ancient  surface 
practically  unchanged. 

The  real  state  of  the  caao  is  this.  Before  the  making  of  the  waggon* 
road  (which  Xenophon  speaks  about),  there  had  only  been  apace  for 
the  stream.  There  was  no  road  eioept  the  bed  of  the  atre.im,  which 
could  readily  he  traversed  by  laden  animals  and  by  men  during  great 
part  of  the  year,  but,  when  the  water  began  to  increase,  waa  inipaaaable 
in  parts,  and  dangerous  everywhere.  Room  was  made  for  the  road  by 
cutting  the  rooks  on  the  west  bank,  while  the  stream  was  left  with  ils 
channel  unimpaired. 


inBdpDt  on  tliia  poial,  Ibough  I  ronfeBa  thnt  I  rliii  nol  l™k  ri 


*fiilly 
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Now,  the  question  is,  when  and  why  was  this  road  oonstmoted  ?  It 
obviously  impairs,  though  not  seriously,  the  defensive  strength  of  the 
Gates  against  invasion.  When  the  Gates  formed  the  northern  boiindary 
of  a  small  state,  there  was,  from  the  politioali  point  of  view,  every  in- 
ducement to  keep  the  passage  narrow  and  difficult,  and  thus  impede  the 
march  of  an  enemy. 

The  reason  for  that  really  great  work  of  cutting  a  waggon-road 
through  the  Gtttes  lay  certainly  in  trade.  This  was  the  final  blow  in 
the  long  contest  between  Tarsus  on  the  one  hand  and  Mallos  with  Adana 
on  the  other  hand  for  the  command  of  the  traffic  with  the  inner  lands. 
The  possession  of  the  sole  waggon-road  across  Taurus  gave  the  undis- 
puted superiority  to  Tarsus.  It  remained  probably  the  sole  waggon- 
road  for  many  centuries,  until  the  Bomans  made  one  from  Laranda 
to  Olba  and  Corycus,  following  much  the  c^lme  course  as  the  modem 
waggon-road  built  by  Said  Pasha  from  Laranda  to  Selefke. 

Quintus  Cnrtius,  in  describing  the  seizure  of  the  Gtttes  by  Alexander 
the  Great  in  333  b.c.,  says  that  four  armed  men  could  barely  march  abreast 
through  them.  This  statement  must,  of  course,  be  understood  of  the 
roadway.  The  Bomans  improved  the  path,  but  it  is  practically  certain 
that  the  extreme  breadth  of  the  Boman  road  through  the  pass  was 
11  feet,  and  Langlois  states  it  at  3  metres. 

The  Boman  road  through  the  Gates  fell  into  disrepair  in  later 
centuries,  and  this  was  not  entirely  due  to  natural  causes.  When 
Taurus  divided  the  Byzantine  from  the  Arab  power,  it  again  became 
important  to  make  the  passage  difficult.  One  of  the  most  obvious  ways 
of  doing  so  was  to  roll  down  masses  of  rook  from  above ;  and,  at  any 
rate,  in  such  a  gap  there  are  likely  to  be,  in  the  course  of  centuries, 
occasional  falls  of  rock  disintegrated  by  natural  causes. 

In  964,  when  Tarsus  again  fell  under  Byzantine  authority,  and 
Cilicia  was  once  more  united  with  Anatolia,  the  roadway  may  have 
been  improved,  but  this  is  doubtful ;  and  after  1072  the  Gates  was 
once  more  a  barrier  between  Christian  on  the  south  and  Turk  on  the 
north,  till  at  last  Cilicia  was  conquered  by  Sultan  Selim  early  in  the 
sixteenth  century. 

How  much  history  lies  hid  in  Kinneir's  description  about  1812! — 
**  The  road  was  in  so  bad  a  condition  that  it  could  only  be  passed  during 
the  day ;  many  of  the  large  stones,  which  had  been  used  in  the  con- 
struction of  the  Boman  way,  having  been  either  removed  or  fallen 
down,  whilst  the  surfaces  of  those  that  still  remained  in  their  places 
were  smooth  and  slippery." 

Nothing  was  actually  done  to  improve  the  roadway  until  Ibrahim 
Pasha  found  it  necessary  to  carry  his  guns  across  the  Pass.  This 
improvement  was  not  maintained;  but  in  the  time  of  Said  Pasha, 
about  1882,  an  effort  was  made  to  facilitate  traffic,  and  the  road  was 
made   passable   by  waggons,  though  there  was   still   much  difficulty 


CILTCU,  TARSUS,  AND  THE  GREAT  TAURUS  PASS.  381 

at  various  points.  Again,  recently  the  road  has  been  greatly  improved, 
and  it  is  easy  to  drive  up  to  the  Ghites  from  Tarsus,  though  the  surfaoe 
is  sometimes  rough.  North  of  the  Gates  the  road  is  now  even  better 
than  south. 

After  issuing  from  the  Gates  the  road  passes  a  guard-house  on  the 
left,  and  enters  an  open  valley,  rising  rather  steeply  in  front,  grown 
with  small  fir  trees  and  scrub.  Following  the  right  bank  of  the  stream, 
which  here  flows  from  west-north-west  to  east-south-east,  after  10 
minutes  the  road  crosses  to  the  left  bank,  and  keeps  along  it  for  45 
minutes  (passing  the  56-kilometre  stone  at  10  minutes  from  the  bridge, 
and  a  khan  at  42  minutes).  We  then  turn  up  duo  north  across  the  ridge, 
and  in  four  minutes  reach  the  watershed  and  the  59-kilometre  stone  (at 
59  minutes  from  the  Gates).  The  ridge  here  is  broad  and  level,  so  that 
the  60-kilometre  stone  is  much  on  the  same  level,  about  4250  feet  above 
the  sea.  The  ground  is  open  and  stony.  High  on  the  right  is  a  fort, 
seemingly  round  in  form,  built  by  Ibrahim  Pasha. 

This  little  plateau,  called  Tekir,  is  the  middle  summit  of  the 
Cilician  Gates  route.  There  is  a  higher  level  at  the  northern  end  to 
traverse  before  the  Central  Plateau  of  Asia  Minor  is  reached,  but  the 
ascent  there  is  so  gentle  that  Tekir,  with  its  steep  slopes  to  north  and 
to  south,  is  naturally  regarded  and  spoken  of  as  '*  the  summit  of  the 
road." 

After  the  60-kilometre  stone  the  ground  slopes  down  rapidly  to  the 
north,  and  a  little  way  down  the  slope  stands  a  small  house  of  entertain- 
ment— Tekir  Khan.  At  the  khan,  which  is  the  humble  representative 
of  the  ancient  Panhormos,  mentioned  in  the  document  quoted  above 
one  naturally  halts  to  review  the  situation,  and  study  the  historical 
bearing  of  the  localities. 

The  Gates  were  the  defensive  point  for  Cilicia  in  ancient  times.  In 
that  narrow  pass,  as  Captain  Kinneir  says,  "  a  handful  of  determined 
men  might  bid  defiance  to  the  most  numerous  armies."  The  position 
would  in  that  age  have  been  impregnable,  unless  an  enemy  could  cross 
the  rocky  ridge  and  come  down  in  the  rear  of  the  defenders.  But  from 
Tekir  one  sees  that  that  could  be  done  :  assailants  from  the  north  could 
get  over  the  ridge  either  on  the  east  or  the  west  into  the  gorge  south 
of  the  Gates.  It  was  therefore  necessary  to  defend  the  ridge  also,  and 
thus  the  line  of  defence  was  widened.  It  was  probably  in  the  time  of 
the  Byzantine  and  Arab  wars  that  a  castle  was  built  on  the  west 
summit  of  the  ridge,  overhanging  the  Gates  and  the  gorge  south  of 
the  Gates,  but  some  guard-house  may  have  existed  earlier. 

In  spite,  however,  of  this  element  of  weakness,  the  Gates  formed  a 
great  and  strong  defence,  which  strikes  almost  every  traveller  with 
admiration  and  awe.  The  importance  attached  to  it  in  military  opera- 
tions, such  as  the  Anabasis  or  the  march  of  Alexander  the  Great,  is 
entirely  justified  by  its  nature;  and  the  reason  why  the  Crusaders 
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called  it  tbe  '*  Gate  of  Jndas  "  is  olear,  for  it  was  the  natural  emeoij'  ci 
their  oanse  and  the  betrayer  of  their  safety.  As  the  Arab  piu^cib 
said,  "  He  that  fears  not  the  Boghaz  fears  not  Qod." 

But  in  modem  warfare  the  Qates  is  not  the  important  pomt.  It 
oan  be  swept  from  end  to  end  by  oannon  from  the  open  ground  to  tiie 
north,  while  on  their  side  the  defenders  of  Cilioia  would  be  involTed  in 
several  difficulties  which  it  is  unnecessary  to  describe. 

When  in  1839  the  boundary  between  the  Ottoman  and  the  Egyptian 
power  was  fixed  at  Ak-Eeupreu,  a  point  in  the  pass  20  miles  B<M-th  of 
the  Gates,  Ibrahim  Pasha  (or  rather  his  chief  engineer,  a  Pole,  Colonel 
Sohultz,  also  called  Yusuf  Agha)  had  to  select  a  line  of  defence.  At 
first  historical  tradition  made  them  try  the  north  front  of  the  Grates; 
but  they  soon  abandoned  this  scheme,*  and  selected  the  Tekir  sununit. 
This  little  open,  stony  plateau,  about  1  mile  by  2  miles,  offered  an  excels 
lent  position.  The  approach  from  the  north  is  up  a  steep  and  narrow 
defile,  down  which  a  stream  runs  east-north-east  to  the  Yale  of  BozantL 
The  defensive  works  consisted  (as  Langlois  and  Ainsworth  are  agreed) 
of  eight  forts,  running  obliquely  across  the  plateau  from  east-south-east 
to  west-north-west,  presenting  a  front  of  about  2^  miles,  and  mounting 
oyer  a  hundred  guns.  On  the  east  and  west  the  plateau  is  shut  in  by 
hills  of  moderate  elevation,  and  a  watch-tower  was  placed  on  the  eastern 
hills,  and  a  blockhouse  on  tho  western.  The  lines  could  be  held 
(according  to  Langlois)  by  a  force  of  8000  men. 

As  the  approach  from  the  north  was  up  a  narrow  glen,  the  fire  of  all 
the  forts  could  be  concentrated  on  the  mouth  of  the  glen.  Other 
points  of  military  interest  are  described  by  Ainsworth  (a  traveller 
commissioned  by  this  Society)  and  by  Langlois.  But  our  interest  lies 
mainly  in  tbe  conditions  which  alter  the  points  of  importance  at 
different  periods  of  history.  The  summit  was  of  little  consequenoe  in 
the  ancient  defensive  system,  whereas  it  is  the  prime  point  in  tbe 
modem  system.  The  summit  required  an  army  to  bold  it,  whereas  in 
ancient  times,  when  few  soldiers  were  maintained  permanently,  points 
of  defence  were  sought  that  could  be  held  by  very  small  bodies  of 
untrained  men.  In  the  ancient  system  either  the  top  of  the  narrow 
glen  leading  down  north  to  the  Yale  of  Bozanti  or  the  Gates  was 
the  point  on  which  the  defence  would  rest;  and  the  north  glen 
ofiered  more  opportunity  for  fiank  attack  on  the  defending  posts,  and 
needed  a  larger  body  of  defenders,  so  tbat  the  Gates  was  the  point  of 
defence  and  the  boundary  between  tribes  or  provinces.  The  Gates  alone 
was  preserved  in  the  memory  of  history.  In  modern  time  the  summit 
is  the  inevitable  line  of  defence. 

Accordingly,  ancient  history  attaches  no  importance  to  the  Tekir 


♦  Lanp:loi8  payB  that  tho  scheme  was  pnt  in  operation  to  some  extent,  and  found 
impractieablo. 
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platean.  LaDglois,  indeed,  oonsiders  Tekir  to  be  the  place  called  the 
Gamp  of  Cyrus ;  but  this  is  certainly  an  error,  as  an  incident  of  Alex- 
ander's southward  march  clearly  proves.  There  was  a  night  march 
of  some  distance  from  the  Camp  before  the  attacking  party  (led  by 
Alexander  the  Great  in  person)  came  in  sight  of  the  Gates  and  saw 
that  they  were  undefended,  whereas  at  Tekir  the  whole  camp  would 
practicfJly  be  in  sight  of  the  Gates.  There  are  also  other  reasons 
which  prove  that  the  Yale  of  Bozanti  was  the  Camp  of  Cyrus ;  and  the 
inevitable  rendezvous  for  an  army  preparing  to  force  the  Gates. 

So  hastily  did  Ibrahim  evacuate  Cilicia  in  1840  that  all  his  cannon 
are  said  to  have  been  left  on  the  forts  of  Tekir.*  The  eastern  fort  is 
still  a  striking  feature  in  the  landscape ;  but  the  forts  have  long  ago 
been  dismantled,  the  guns  removed,  and  the  buildings  left  to  moulder 
gradually  away,  under  the  gentle  influences  of  nature,  like  most  things 
in  Turkey. 

VII.  The  Vale  of  Bozanti  (Podandos). 

In  descending  the  glen  described  above  as  leading  down  to  the  Vale 
of  Bozanti,  the  road  is  bordered  on  the  right  by  the  Anasha-Dagh,  6000 
feet  in  height.  The  road  which  leads  down  that  narrow  glen  from  the 
Tekir  summit  keeps  to  the  west  bank  of  a  small  stream  which  rises 
close  behind  Ibrahim  Pasha*B  lines ;  but  between  65  and  66  kilometres 
from  Tarsus  it  crosses  to  the  right  bank  and  reaches  Aiva-Bey-Khan. 
The  descent  is  extremely  steep  for  more  than  2  miles  before  reaching 
this  khan.  Immediately  after  leaving  the  khan  the  road  crosses  again 
to  the  left  bank  of  the  stream,  then  leaves  it  3  miles  further  on,  and 
goes  over  some  hills,  rising  200  feet,  and  again  descending  to  the  Vale 
of  Podandos,  still  called  Bozanti.f 

High  on  the  mountain,  overlooking  the  Vale  of  Bozanti  (Podandos), 
is  Anasha-Kalesi,  described  by  Langlois  as  a  Byzantine  fortress,  built 
of  black  marble.  Its  wonderful  situation,  and  Langlois's  account  of 
the  material,  make  it  seem  more  like  a  castle  of  the  Arabian  Nights 
than  a  real  fortress.  Its  history  can  be  traced  from  the  eighth  century 
onwards.  It  was  called  by  the  Arabs  Hisn  Assakaliba,  the  Sclavonian 
castle,  because  a  garrison  of  Sdavonians  was  planted  on  those  mountain 
slopes  and  glens.  These  seem  to  have  been  the  Sdavonians  who 
deserted  by  thousands  from  the  Byzantine  side  in  the  seventh  century. 
In  the  eighth  and  ninth  centuries  the  castle  was  taken  and  retaken 


♦  My  estimate  of  the  height  of  Tekir  nimmit  was  4240  (allowing  it  80  feet  above 
Tekir  Khan)  in  1891,  and  4300  in  1902.  Major  Bennet  and  Colonel  Stewart  (who  was 
afterwards  with  Gordon  in  Khartum)  agree  in  allowing  4300;  Ainsworth  has  3812; 
Oherhummer  4607  (with  the  same  allowance  as  in  my  estimate).  My  estimates  depend 
on  aneroids  lent  hy  the  Society. 

t  There  must  have  heen  an  ancient  by-form  Pozandos.  Compare  Nadiandos- 
Nazianzos  (*  Hist.  Geogr.,'  p.  348),  Ariandos-Arianzos,  etc. 
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several  times,  but  on  the  whole  seems  to  have  been  generally  held  by 
the  Saracens.  i 

The  Byzantine  name  for  it  was  apparently  Bodentoe,  and  the 
omsaders  mixed  up  the  two  names,  Bodentos  and  Podandos,  and  called 
it  Butrentnm.*  The  numerous  crosses,  marked  by  many  good  cmsadeTS 
on  the  rocks  near  the  castle,  are  an  interesting  monument  of  those 
wonderful  marches  of  the  early  crusades.  They  are  described  by 
Langlois ;  I  have  not  seen  them. 

Even  the  most  hearty  opponent  of  epigraphy  must  feel  some  interest 
in  those  memorials,  among  which  it  is  possible  that  GtKLfrey  and 
Tancred,  Baldwin  and  Bohemund,t  inscribed  their  marks,  and  mnst 
surely  regret  that  those  heroes  were  unable  or  unwilling  to  write  their 
own  names.  The  common  mercenary  soldiers — Greek  or  Carian — ^who 
marched  in  the  service  of  an  Egyptian  king  to  the  southern  frontier  of 
Egypt,  six  centuries  b.c.,  could  scrawl  their  names  and  a  record  of  their 
march  and  its  purpose  as  they  passed  by  Abu-Simbel,  each  in  his  own 
language;  but  few  of  the  nobles  of  France  or  Germany  could  do  bo 
eleven  centuries  after  Christ. 

The  Yale  of  Podandos  is  described  contemptuously  by  the  great 
Cappadocian  churchman,  Basil  of  Ceesareia,  as  a  mere  pit  or  barathmm 
in  Mount  Taurus,  which  illustrates  the  indifference  of  the  ancients  to 
the  picturesque  aspect  of  nature  and  their  dislike  for  mountains. 
Bound  it  on  every  side  the  mountains  stand  up  steep  to  the  height  of 
5000  to  7000  feet  above  the  sea.  The  Yale  itself,  which  is  about  4 
miles  long  and  2  broad,  is  level,  oval  in  shape,  abundantly  supplied 
with  good  water,  and  about  2750  feet  above  the  sea.  It  is  the  natural 
rendezvous  for  an  army  marching  from  the  interior  to  force  the  passage 
either  to  Tarsus  or  to  Adana.  Here  Gyrus  the  Younger  encamped  when 
Xenophon  and  the  Ten  Thousand  Greeks  accompanied  him  in  his 
attempt  to  seize  the  crown  of  Persia,  and  the  place  retained  long  the 
name  of  the  "  Camp  of  Cyrus.*'  At  present  there  is  only  the  scantiest 
population  in  the  neighbourhood — a  few  scattered  huts  and  small 
villages  or  yailas  among  the  mountains,  and  some  nomads'  tents  and 
two  khans  in  the  valley.  But  in  ancient  times  the  beautiful  and  fertile 
Yale,  where  three  routes  from  the  north  and  two  from  the  south  met, 
must  have  been  a  populous  and  busy  settlement 

The  stream  which  comes  down  from  Tekir  enters  the  Yale  some 
way  to  the  right  of  the  road,  and  joins  the  river  that  flows  southward 


*  Constantine  Porphyrogenitas  distiDguishos  Rodentos  and  Podandos,  mentioning 
both,  along  witli  Loulon,  as  the  aoutbem  points  of  the  Cappadocian  Theme.  I  wrongly 
supposed  in  HUtorical  Oeographtfj  p.  352,  that  this  was  an  error  of  Constantine's  and 
that  Rodentos  and  Podandos  were  one  place. 

t  The  routes  of  the  First  Crusade  are  obscure  and  deserve  fuller  study ;  but 
Baldwin  and  Tnncred  at  least  must  have  traversed  the  Gates,  as  they  took  Tarsns  and 
Mopsonestia. 
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through  the  Vale.  This  rivor,  wkich  is  called  Bozanti  Su  or  Otiakut 
tin,  riseB  on  the  Central  Plateau  and  flows  in  a  general  tionth- easterly 
cxjunie  througti  Taurus  to  joiu  the  Sarua  Bome  mileB  below  Adana.  Our 
road  meets  it  here,  and  will  follow  its  course  upward  from  this  point 
to  the  source  of  one  of  its  arms;  but  its  cour8e  downwards  to  the 
tjarus  may  be  briefly  noticed  at  this  point. 

The  river  flows  off  to  the  south-east  from  the  Vale,  and  a  path 
leading  to  Adana  goes  along  its  bank.  After  a  few  miles  the  rocks 
close  in  on  the  river  and  narrow  its  bod,  so  that  the  road  has  to  leave 
it  and  ascend  tlie  mountain-aide.  The  bed  of  the  stream  grows  more 
'  and  difficulf.     Colonel   Maaay  traced  its  course   fur  a  certain 


(BOIUNXIJ. 


distance,  till  he  could  go  no  further  except  in  the  river-bed,  and  I  do 
not  know  that  any  one,  except  the  engineers  surveying  for  the  Ana- 
tolian Bailway  extension,  have  followed  it  farther.  Tboy  report  (as 
Colonel  Massy  informed  me)  that  the  mountain  closes  iu  over  the  river, 
whioh  flows  into  a  hole  and  disappears.  This  mountain  is  evidently 
the  same  front  ridge  of  Taurus  whioh  a  little  further  west  was  sur- 
mounted at  Tekir  by  the  Cilician  Gates  road.  The  river  emerges  on 
the  other  side,  but  I  oould  learn  nothing  as  to  its  exit,  or  the  exact 
length  of  its  underground  course ;  this  cannot,  however,  be  very  long, 
as  the  road  from  Adana  to  Sarisfaek  follows  the  lower  course  of  the 
Chakut  for  a  conuiderable  distance,  and  above  that  its  course  is 
known  by  re^wrt  for  a  good  many  milea  further.  Moreover,  the  river 
bears  the  same  name  below  as  above,  and  in  uimilar  os^es  where  the 
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udergrvwtd  oowne  is  Iob^  I  hmire  mlwmjB  io«Bd  Ami  tibe 
ebmngcd,  erm  th-im^  tbe  eomiectioii  of  Ike  upper  mad 
is  irml J  beUeral  m  bj  the  people. 

Olmooilj,  neftne  merb  out  tlie  peA  from  dw  Cwtal 
the  Cilidaa  Pletn  m  being  down  dw  Chekiit  to  Admmk;  and  tke 
nOwmj  will  donbUeai  take  tliet  oouae.  if  it  cu  elade  tlw 
dificvltj  bj  e  tmuieL  Bat  tlie  nmd  hes  to  go  orer  tlie 
the  aeoent  wd  deKxnt  are  said  by  Colonel  Maaej  to  be 
piedpiioaa  than  on  the  Gatee  nmte.  It  mnst,  howervr,  be 
that  the  latter  road  reprgeente  the  reaolt  of  eereral 
fitfol  wotk,  and  that  Greek  and  Boman  and  modem  Eaiopean 
hare  all  laboured  to  improTO  it.  Bat  this  Chakat  road  direct  to 
Adana  (which  was  said  bj  the  natiTes  at  Bozanti  in  1891  to  be  an 
easy  path)  has  been  Tery  moch  left  to  natore;  and  the  fiict  that  it  is 
now  far  inSmar  to  the  Gates  roate  is  no  proof  that  it  mi^t  not  hare 
been  made  eqaally  good  by  care  and  oiergy . 

The  qnestion  remains  fkv  settlement — ^it  is  one  that  I  had  proponed 
to  mysdf  fofr  the  joaraey  of  1902,  bat  foond  that  there  was  little  hope 
of  settling  it  without  a  long  period  of  work  and  a  different  equip- 
ment * — whether  any  traces  can  be  foand  of  an  ancient  road  down  to 
Adana  along  the  streanu  I  am  for  the  preeent  redoced  to  reaaoning, 
which  is  lees  satisfactory  and  ecmyincing  than  actoal  disoorery. 

VThen  Hallos,  with  the  aid  of  Adana,  was  competing  with  Tarsoa  in 
early  times  for  the  Cilidan  trade,  this  natoral  Hne  of  road  down  the 
stream  from  the  plateaa  to  Adana  most  ineritably  haTo  been  naed. 
Bat  when  Tanian  energy  had  developed  the  lees  obTioas  roate  through 
the  Gates,  and  made  the  magnificent  harboar,  Tarsas  became  the  iin> 
qaeetioned  capital  of  the  lower  vaUey,  while  Adana  apparently 
allowed  the  Chakat  route  to  remain  animproTed,  till  it  sank  into 
insignificance.  Yet  it  was  need  as  late  as  b.c.  401,  when  Cyras  the 
Younger  evidently  entered  Cilicia  by  this  ¥ray. 

Xenophon's  description  of  the  crossiDg  of  Taums  has  always  been 
a  riddle,  bnt  the  solution  is  now  quite  simple.  The  soldiers  of  Oyme 
advanced  from  Tyaiui,  which  lies  on  the  plateau  in  front  of  the  northern 
end  of  the  Great  Pass.  As  King  Syennesis  of  Tarsus  was  said  to  be 
on  the  heights  guarding  the  pass,  they  remained  one  day  in  the  plain. 
By  the  **  plain  "  Xenophon  means  the  Yale  of  Bozanti,  for,  though  he 
had  been  among  the  mountains  for  a  considerable  time  before  reaching 
the  Yale,  yet  the  march  from  Tjana  to  Bozanti  is  entirely  (except  for 
the  crossing  of  one  ridge  below  Lulon)  along  a  level  easy  })ath,  with  a 


*  Such  an  exploration  may,  by  good  luck,  be  achieved  in  a  few  days,  if  one  ohanocs 
on  some  decisive  trace ;  bot,  on  the  other  hand,  the  traces  of  an  ancient  road  often  lie 
concealed  close  at  hand  and  escape  notice :  henoe  it  may  take  a  long  time  to  provo  a 
negative. 
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very  gentle  rise  from  Tyana  for  nearly  20  miles,  and  then  a  long  gentle 
descent  to  Bozanti. 

The  pass  which  Syennesis  was  guarding  was  clearly  the  Gates, 
because  it  was  a  road  practicable  for  wheeled  traffic ;  and  it  seems  at 
first  natural  to  suppose  that  Cyrus  advanced  by  the  same  road,  for  a 
messenger  came  to  report  to  him  that  Syennesis  had  abandoned  the 
heights ;  and  thereafter  the  army  of  Gyrus  ascended  the  heights,  and 
saw  the  tents  where  the  Cilicians  were  keeping  guard,  though  we 
have  just  previously  been  informed  that  Syennesis  had  abandoned  the 
heights.  It  is  noteworthy  that  Xenophon  at  this  point  speaks  only 
of  the  heights,  and  not  of  the  Qates.  Had  he  seen  them,  he  would 
hardly  have  spoken  so  much  about  the  heights,  t.e.  the  summit,  and 
kept  absolute  silence  about  the  critical  point  which  was  guarded. 
Considering  how  apt  and  well  chosen  are  Xenophon's  brief  accounts 
of  what  he  saw  on  the  march,  it  seems  incredible  that  he  could  have 
described  the  pass  of  the  Gates  in  terms  so  inapplicable,  if  he  had  ever 
seen  it.  Other  travellers,  especially  Kinneir,  have  remarked  on  the 
UDsuitability  of  his  account  to  the  localities.  That  acute  observer, 
Kinneir,  felt  convinced  that  Cyrus  did  not  traverse  the  Gates,  but 
frankly  confesses  that  he  cannot  specify  the  route.  He  finally  takes 
refuge  in  the  supposition  that  Xenophon  may  have  forgotten ;  but  we 
shall  find  this  unhecessary. 

Of  course,  those  who  are  determined  to  make  out  that  everything 
in  the  ancient  writers  is  perfectly  accurate  and  perfectly  in  accordance 
with  our  present  knowledge  (however  inaccurate  our  present  know- 
ledge may  afterwards  turn  out  to  be) — all  that  large  class  of  scholars 
will  easily  find  that  Xenophon  is  here  describing  the  Cilician  Gates, 
when,  without  mentioning  the  one  really  important  and  impressive 
point,  he  tells  how  the  army  climbed  the  heights,  and  looked  on  the 
Cilician  tents,  and  then  descended  the  other  side. 

But  the  decisive  proof  that  Xenophon  did  not  cross  through  the 
Cilician  Gates  llies  in  the  fact  that  he  descended  into  a  large  and 
beautiful  plain,  and  thereafter  marched  four  days'  journey  (25  para- 
sangs,  t.e.  62  or  63  miles)  through  the  plain  to  Tarsus.* 

Contrast  this  with  the  account  of  Alexander  the  Great's  march. 
He  halted  at  the  Camp  of  Cyrus,  t.e.  in  the  Yale  of  Bozanti.  Then 
during  the  night  he  advanced  with  some  chosen  troops  to  surprise 
the  Gates.  The  guards  at  the  Gates,  seeing  him  advancing  over  the 
summit,  abandoned  their  post  and  ded.  They  knew  that  there  were 
other  paths  across  the  mountain  wall,  and  were  afraid  that  they  might 
be  taken  in  rear.  Thereafter  Alexander  occupied  the  Gates  with  his 
whole  army,  and  in  one  day  swooped  down  on  Tarsus,  about  34  Boman 
miles,  downhill  the  whole  way — a  good  march,  but  quite  possible. 

*  This  scoma  deoiHivo  against  Sir  C.  Wilson's  suggcsiiou,  otherwisu  very  tomptlDg, 
that  Xenophon  croiscd  the  ridge  by  the  path  above  the  Gated  mentioned  in  Section  VI. 
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Xenophon  describes  the  march  from  Tyana  to  Tarsus  as  being  through 
the  plain  for  some  considerable  distance,  then  across  a  moantain,  and 
then  for  over  60  miles  to  Tarsus  through  the  plain.  This  is  true  of 
the  Chakut  route  if  we  bear  in  mind  that  both  on  the  north  and 
south  he  speaks  of  a  road  along  an  easy,  very  gently  sloping  glen  as 
being  "through  the  plain.'*^  It  is  remarkable  that  Xenophon  states 
time  and  distance  in  every  march  across  Asia  Minor  exoept  the  one 
from  Tyana  through  the  plain  (i.e.  to  the  Camp  of  Cyrus)  and  across 
the  mountain  ridge ;  but  it  is  quite  characteristic  of  the  anoient  style 
to  omit  some  numbers  in  this  puzzling  way,  as  every  reader  of  the 
Acts  of  the  Apostles  knows.  The  march,  being  a  dangerous  one,  was 
probably  made  slowly  and  with  frequent  halts. 

Obviously,  Xenophon's  62  miles  from  the  foot  of  the  mountains  to 
Tarsus  is  wholly  inconsistent  with  a  passage  of  the  Gates ;  but  it  suits 
quite  well  with  the  route  that  goes  down  the  Chakut  water.  Cyrus 
climbed  the  mountain,  where  the  stream  goes  under  it,  descended  the 
other  side,  and  was  then  obliged  to  follow  the  river  for  some  distance, 
and  at  last  turn  away  south-west  to  Tarsus.  In  this  way  he  would 
have  about  60  miles'  march  to  Tarsus  after  he  had  descended  into  the 
low  ground  from  the  mountain. 

Our  conclusion  seems  irresistible.  One  way  of  eluding  it  is  to  sup- 
pose, as  some  have  done,  that  Xenophon  means  that  the  whole  march 
from  Tyana  to  Tarsus  was  62  miles.  But  that  is  impossible,  both 
because  the  meaning  of  the  words  is  quite  plain,  and  because  the 
distance  from  Tyana  to  Tarsus  by  the  shortest  road  is  fully  95  miles. 

Xenophon  made  one  mistake.  He  was  at  this  time  an  obscure 
volunteer,  who  had  not  access  to  the  best  information,  and  he  thought 
that  Syennesis  had  been  defending  the  route  by  which  the  Greeks 
advanced,  and  hence  he  says  that  the  king  had  l)een  defending  the 
heights;  but  there  can  be  no  doubt  that  the  main  Cilician  defence 
rested  on  the  Gates,  500  feet  below  the  summit  of  the  road.  But, 
even  though  the  Cilician  king  had  abandoned  the  Gates,  Cyrus  shrank 
from  attempting  that  road.  The  pass  below  the  Gates  was  difficult, 
resistance  was  possible  at  several  points,  and  Cyrus  evidently  desired 
to  occui)y  Cilioia  peaceably,  relying  on  the  co-operation  of  the  Cilician 
queen. 

Apart  from  that  one  misconception  Xenophon's  account  is  clear  and 
simple,  in  keeping  with  the  directness  and  accuracy  of  his  whole 
narrative. 

The  history  of  Podaudos  was  wholly  governed  by  geographical 
considerations.  It  was  naturally  a  place  of  great  importance  in  the 
Koman  Empire,  as  the  maintenance  of  communication  along  tho  sreat 
Cilician  and  Syrian  road  depended  on  it.  In  tho  strange  mixture  of 
royal  governments  and  lioman  provincial  boundaries  that  characterized 
the  first  century  after  Christ,  the  maintenance  of  Eoman  communication 
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between  the  provinces  by  retaining  oommand  of  the  Qreat  Pass  was  a 
prime  necessity ;  and  the  command  of  the  Pass  depends  on  the  posees- 
sion  of  Podandos. 

Yet,  to  judge  from  the  books,  Podandos  was  at  that  time  the  most 
insignificant  of  places,  never  requiring  to  be  mentioned.  But  its 
situation,  while  ensuring  a  distinct  importance  for  it  as  an  adminis- 
trative centre  for  the  Taurus  district,*  and  as  a  centre  of  communication 
at  the  meeting  of  four  roads  (perhaps  even  of  fivet)>  was  also  so 
confined  as  to  prevent  all  possibility  of  great  development.  Moreover, 
it  evidently  suffered  from  the  foundation  of  the  city  and  Boman  colony 
Faustinopolis,^  25  miles  north-west,  on  the  same  Great  Pass.  It  may  be 
presumed  that  the  new  city  enjoyed  imperial  favour ;  and  its  situation 
made  it  a  better  centre  for  the  northern  Taurus  district  than  Podandos. 

When  in  a.d.  372  the  Emperor  Valens  divided  the  huge  Province 
Cappadocia  into  two  parts.  Prima  the  northern  and  Secunda  the 
southern,  (^sesareia  continued  to  be  capital  of  the  northern  part,  and 
Podandos  was  chosen  as  capital  of  the  southern  part.  There  can  be 
no  doubt  that  the  choice  was  due  to  its  importance  as  a  centre  of  com- 
munication ;  but  the  choice  was  vehemently  resented  in  the  country, 
and  strenuously  opposed  by  Basil,  who  describes  Podandos  as  like  '^  the 
Spartan  pit  Ceadas  (into  which  criminals  were  thrown),  or  one  of  those 
natural  chasms  breathing  a  noxious  vapour,  to  which  people  have 
given  the  name  Charonian."  The  issue  finally  was  that  Tyana  was 
made  the  metropolis  of  Second  Cappadocia. 

The  bishoprics  of  Cappadocia  Secunda  now  ceased  to  be  subject  to 
Ceesareia.  This  change  also  was  vehemently  resisted  by  Basil ;  but  in 
vain.  lie  instituted  several  new  bishoprics  to  strengthen  himself,  and 
one  of  them  apparently  was  Podandos.  Podandos  was  obviously  a  part 
of  the  Province  Secunda  which  contained  the  southern  half  of  Cappa- 
docia, yet  Basil  seems  to  have  succeeded  in  maintaining  the  ecclesiastical 
relation  between  Caasareia  and  Podandos,  though  the  civil  adminis- 
tration must  still  have  regarded  Podandos  as  part  of  Secunda.  Basil 
was  aided  by  two  circumstances  to  maintain  the  ecclesiastical  relation 
contrary  to  the  civil.  (1)  There  was  a  road,  practicable  for  horses  but 
probably  not  for  carriages,  which  connected  Podandos  directly  with 
CaBsareia  without  passing  through  Tyana,  as  the  great  route  did.  This 
road  diverges  from  the  great  route  at  Podandos  and  goes  straight  north. 


*  Taurus,  really  an  elevated  broad  plateau  rather  than  a  mountain  range,  preBents, 
even  in  this  very  broken  part,  many  high-lying  glens  and  open  places  which  were 
once  much  more  populous  than  they  are  now. 

t  These  are  (1)  by  the  (rates  to  Tarsus,  (2)  to  Adana,  (3)  to  Ctesareia  direct  by 
Karydion  or  Funduklu,  (4)  to  Tyana  and  to  Heracleia  by  Loulon — the  road  which  is 
the  object  of  this  study,  (5)  a  horse  road  to  Tyana  diverging  from  (4)  at  Takhta- 
Keupreu  (see  below). 

X  See  Section  IX. 

No.  IV,-  OcTOBEii,  1903.]  a  E 
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keeping  high  up  on  the  east  flanks  of  the  lofty  moantainB  oallad  non 
Ala-Dagh  (a  long  and  striking  ridge,  covered  with  eteniAl  onow  *  al] 
along  its  jagged  summit,  said  to  be  11,000  feet  high*  mnnin^  like  a 
great  wall  from  south  to  north,  a  projection  from  the  Tamns  xmnge, 
but  diverging  much  from  the  line  of  that  range).  This  Tomd  ham 
been  much  used  in  recent  centuries  for  such  traffic  as  was  oarried  from 
Cilioia  to  T^scsareia,  because  the  longer  Boman  route  had  snnk  into  such 
a  state  of  disrepair  as  to  be  passable  only  by  pack-animals ;  and  it  is 
probably  the  route  called  Earydion  in  Byzantine  times.  That  view 
seems  to  be  proved  by  the  name  Funduklu,  still  attached  to  a  Tillage 
on  the  road.t  That  being  so,  the  glen  by  which  our  road  leaves  the 
Yale  of  Podandos  and  goes  on  to  the  west  or  north-west,  is  the  Byzantine 
Uaurianon  (see  '  Historical  Geography  of  Asia  Minor,'  p.  350).  (2)  The 
see  of  CfBsareia  owned  the  revenues  of  the  monastery  of  Orestea,  whioh 
was  apparently  somewhere  in  the  neighbourhood  of  Podandofly  and 
this  connection  strengthened  the  ecclesiastical  bond. 

Ilierocles,  who  was  much  influenced  by  the  ecclesiastical  lists,  was 
betrayed  by  them  into  the  error  of  placing  Podandos  among  the  cities 
of  Cappadocia  Prima,  though  there  can  be  no  doubt  that  the  whilome 
civil  capital  of  Secnnda  must  have  been  ranked  by  the  civil  authority 
in  that  province ;  and  Hierocles  aimed  at  constructing  a  list  of  oivil, 
not  ecclesiastical,  character. 

In  later  Byzantine  time  Podandos  was  separated  from  Cappadocia 
and  transferred  to  Cilicia.  This  implies  that  the  Cilician  frontier  was 
pushed  north  from  the  Gates  for  some  distance ;  and  it  is  probable  that 
the  now  frontier  was  fixed  at  the  narrows  immediately  west  of  Chifte- 
Khan,  though  a  point  nearer  White-Bridge  is  possible  (see  below). 
The  time  when  this  change  was  made  is  uncertain.  It  was  later  than 
Ilierocles  (about  a.d.  530);  and  it  is  not  likely  to  have  been  made  except  as 
part  of  some  general  reconstruction.  When  the  Themes  were  instituted, 
probably  by  the  Iconoclast  emperors  in  the  eighth  century,  Podandos 
was  still  connected  with  Cappadocia,  of  which  Theme  Constantino 
Porphyrogenitus  says  that  it  formed  the  southern  limit. 

The  transference,  therefore,  had  not  been   made  before  the  Arab 

conquest  of  Cilicia  about  650 ;  and,  if  so,  it  is  not  likely  to  have  been 

made  until  Tarsus  and  Cilicia  were  recaptured  from  the  Arabs  in  965 ; 

'  for  it  would  be  absurd  to  place  a  town,  which  was  in  dispute  between 


*  Mr.  Hogarth  informs  me  that  he  does  not  believe  the  snow  lies  all  through  the 
summer  on  Ala-Dagh .  There  has  always  been  snow  on  it  and  on  Hassan-Dagh  (said 
to  be  lower  by  nearly  1000  feet),  so  far  as  my  experience  (insufficient  to  prove  the  point) 
gfoes ;  and  the  popular  story  is  that  Ala-Dagh  is  always  snow-clad. 

t  The  name  Funduk  is  found  also  as  an  Oriental  form  of  the  Greek  Pandocheitnt, 
**  an  inn  "  (see  Buhl  in  Hastings,  *  Diet,  of  Bible/  V.,  art  on  Roaih  arui  Tra  veU  in  O.  T.  ; 
Krauss, '  Griech  u.  Lat  Lehnwdrter  im  Talmud/  etc.,  ii.  p.  428 ;  Noubauor,  *  G^gr. 
du  Talmud/  p.  172) ;  but  that  form  is  not  likely  to  have  occurred  in  this  case.  Funduk 
is  the  Turkish  translation  of  the  Greek  Karydion, 
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Byzantine  and  Saracen  armies,  under  the  anthority  of  Tarsus,  which  was 
definitely  a  Saracen  city.  On  the  other  hand,  it  is  only  natural  that, 
when  Tarsus  was  recovered,  the  long-disputed  line  of  the  great  road, 
which  had  become  so  closely  associated  with  the  long-lost  city,  should 
be  formally  placed  under  its  authority ;  and  so  we  find  the  bishopric  of 
Podandos  under  Tarsus  in  a  very  late  Oriental  Notitia.* 

VIII.  From  Bozanti  to  the  Vale  of  Lulon. 

The  road  keeps  on  to  the  north  through  the  Vale  of  Bozanti,  past 
two  khans,  and  turns  to  the  north-west  along  the  right  bank  of  the 
Chakut,  through  a  glen  which  grows  narrower  as  we  ascend.  South  of 
the  point  where  the  glen  opens  on  the  vale,  the  ancient  Podandus  may 
be  placed.  Past  the  80-kilometre  stone  we  cross  a  bridge,  called  Ak- 
Keupreu  ("  White  Bridge  "  ),  which  is  the  boundary  of  the  vilayets  of 
Adana  and  Konia,  and  which  was  formerly  the  boundary  between  Turkey 
and  Ibrahim  Pasha's  realm.  When  Ainsworth  passed  along  this  road  in 
November,  1839,  the  advanced  guard-houses  on  the  Egyptian  side  were 
placed  at  the  point  where  the  glen  opens  on  the  Vale  of  Bozanti,  while 
the  main  line  of  defence  on  the  Tekir  plateau  has  been  described  above. 
The  Turkish  advanced  posts  were  close  to  the  west  of  the  White  Bridge, 
and  their  main  lines  at  Chifte-Khan,  about  8  miles  further  up  the 
glen. 

The  Ibrahim  legend  is  here  again  in  evidence.  Already  in  1830 
Ainsworth  says  that  the  White  Bridge  was  built  by  Ibrahim  Pasha, 
but  this  is  incorrect.  The  bridge,  as  we  saw  it  in  1882, 1890,  and  1891, 
was  evidently  a  mediaeval  work,  and  quite  picturesque,  with  its  steep 
ascent  to  a  high  central  point  and  its  sharp  descent  on  the  other  side. 
It  was  very  narrow,  about  7  or  8  feet  across.  Ibrahim's  bridges  were 
not  of  that  style.  But,  naturally,  he  was  not  eager  to  facilitate  the 
passage  across  his  frontier,  and  left  the  old  bridge,  which  Captain 
Macdonald  Kinneir  saw  in  1813. 

White  Bridge  is  placed  at  the  narrow  emd  of  a  funnel.  The  rocky 
hills  north  and  south  of  the  stream  here  close  in  till  they  nearly  meet, 
and  there  are  few  spots  more  picturesque  than  the  approach  to  the 
bridge  from  the  Vale  of  Bozanti.  The  old  White  Bridge,  too,  was 
suited  to  its  surroundings  ;  but  between  our  visits  in  1891  and  1902  it 
was  replaced  by  a  much  more  commodious  and  less  picturesque  structure, 
and  is  now  a  broad  level  viaduct,  approached  by  high  embankments  on 
each  side.  The  southern  approach  has  completely  covered  up  and 
destroyed  the  beauty  of  two  springs,  which  rise  under  the  rocks  close 
to  the  bridge  on  the  left  hand  as  we  ascend  the  stream.  One  was  about 
20  yards  below  the  bridge,  and  the  other  close  to  the  southern  end  of 


*  The  published  Notitim  Epi§oopaiuum  as  a  role  are  oonflned  to  the  Patriarchate  of 
Constantinople,  and  therefore  omit  all  Cilicia,  Syria,  Palestine,  etc. 

2e2 
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the  bridge.  Tiie  Inttor,  called  Sheker  Bunar  ("Sugar  Spring"),  now 
mas  out  tiiroiiyh  a  small  tunnel  iu  the  aubstructiire  of  the  Lridge.  Tht 
rooks  have  beeu  blasted  aloug  this  atratoh  of  road,  wfaiob  waa  formerlj 
dilHoiilt;  aod  the  lower  spring,  whioh  was  formerly  extremely  piotii' 
rea^ue.  is  now  tmrecognlKable;  and  both  might  readily  be  pswed  an* 
observed  by  travollers. 

Above  the  bridge  another  very  large  spring,  called  Kara-Sa  ("The 
Black  Water  "),  rises  under  the  southern  mountains.  The  Rtory  is  that 
this  spring,  whose  water  is  bad  and  fever-producing,  comes  from  tha 
Biilghar  Maden  (Mines),  so  that  straw  thrown  in  at  the  mines  cornea 
forth  by  this  spring,  and  that  it  poisons  the  wat«r8  of  the  Chaknt-So, 


This  spring  was  called  Fiakha  by  the  Arabs ;  and  the  belief  in  1 
poisonous  character  can  lie  traced  as  far  back  as  the  ninth  oenlnry, 
when  the  death  of  the  Ehalif  Al-Mamnn  was  attributed  to  this  cause. 
The  slory  is  told  by  the  Arab  historian  as  follows  : — 

Beturning  in  a.d.  883  from  an  expedition  into  the  Byzantine 
territory,  the  Khalif  Maraun  encamped  by  the  side  of  the  beantifnl 
stream,  whose  waters  were  so  clear  that  the  legend  on  a  silver  coin, 
whioh  was  thrown  in,  could  be  read  as  it  lay  at  the  bi.ttom,  and  so  cold 
that  it  was  impossible  to  bathe  in  them.  Mamun  saw  a  fine  fish  in  the 
water,  and  promised  a  reward  to  the  man  who  should  bring  it  to  bim. 
A  servant  caught  it,  but  as  he  was  handing  it  to  the  Khalif,  the  fish 
slipped  out  of  his  baud  hack  into  the  stream,  and  splashed  the  ice-cold 
water  over  the  royal  robes.     The  fish  was  again  oaoght;  but  hardljr 
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liiid  tlie  order  been  ^iven  tliat  it  should  be  fried,  when  the  KhuHf  wim 
tteized  with  a  ohill,  and  began  to  tremble  like  a  leaf.  Hia  attendantii 
covered  him  with  gitrmeuts,  and  lit  a  5te ;  but  he  oootinued  to  complain 
of  the  ould,  and  when  the  fish  waa  brought  cooked  to  him  he  could  not  eat 
it.  lie  asked  the  name  of  the  stream  :  it  was  called  Eoshaira, "  stretch 
ont  thy  fcot."  He  asked  the  name  of  the  district :  it  was  called  Rakha. 
Then  he  remembered  the  prophecy  that  he  was  to  die  at  a  place  called 
ICakba,  on  which  account  he  had  always  avoided  the  city  of  that  iiamo. 
That  night  he  died ;  and  Mutassem,  his  brother,  reigned  in  his  st«ad, 
and  carried  hie  body  to  Tarsus  and  buried  it  there. 

There  is  here  an  evident  confusion  of  the  two  Bprings,  the  beautiful 


water  below  the  bridge,  and  the  immense  volume  of  water  above  it. 
Ainsworth  notices  only  the  sweet  spring ;  while  Kinnoir  draws  a  strik- 
ing pioture  of  the  large  upper  spring,  and  has  nothing  tu  say  of  the 
lower  springs.  He  says  thut  the  "  torrent  bursts  from  an  abyss  in  a 
manner  most  extraordinary,  and  containing  a  mass  of  water  equally 
great  as  the  Seihun  "  (the  name  which  he  wrongly  applies  to  the  Cha- 
kut-Su,  which  is  only  a  tributary  of  the  Seihunj,  Now,  Kinneir  saw 
the  Ghakut  in  flood,  enlarged  by  many  tributary  torrents  that  poured 
down  the  sides  of  the  mountains  in  the  gorge,  I-auglois  also  spoaka 
only  of  the  Kara-Su  ("the  Hark,  Mighty  Water";.  The  accounts  of 
these  travellers,  apparently  irreconcilable  with  one  another,  really  relate 
tu  dlferent  springs,  yet  all  declare  that  there  in  only  one. 
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At  tb«  north  end  of  the  White  Bridge  a  new  khan  has  beea  hnilt 
in  the  last  few  years,  which  in,  if  possihle,  dirtifir  and  mflse  miieiaUe 
than  the  old  khann  on  this  route.  The  line  of  the  Boman  road  can  be 
traced  very  clearlj  beside  and  below  the  khan.  It  did  not  craaa  at  the 
White  bridge,  Imt  ran  along  the  left  or  north  bank  tUI  at  leaat  500  yards 
farther  down.  Much  cutting  was  needed  to  make  room  for  it  on  this 
bank,  and  three  gateways  have  been  cut  through  projecting  spors  of 
roc:k,  varying  in  breadth  from  13  to  15  feet.  At  the  left  as  one  enters  * 
on  the  first  gateway  is  an  obliterated  inscription,  which  we  examined 
with  eager  curiosity  in  hope  of  some  historical  evidenoe;  Irai  after 
some  trouble  found  it  to  be  only  a  pious  expression^  ''Lord,  help 
Marty ri  us,  the  deacon,"  engraved  in  good  letters  of  the  early  Byaantine 
or  late  Kornan  period — perhaps  the  prayer  of  some  pilgrim  to  Jerosalem 
along  this  pilgrims'  road. 

Below  this  first  gate  is  the  ruin  of  an  older  and  even  nanower 
bridge  than  the  old  Ak-Eeupreu ;  it  was  clearly  a  medieval  work.t  Of 
the  Roman  bridge  we  saw  no  trace,  though  we  walked  down  along  the 
lioman  road  to  the  end  of  the  rocks.  The  Roman  bridge  was  ntnated 
in  an  open  part  of  the  glen,  and  has  been  entirely  carried  away  by  the 
storms  and  floods  of  a  thousand  years.  Here,  as  further  south,  tbe 
Roman  roa<l  was  on  a  high  level,  and  there  must  have  been  an  elaborate 
substructure  to  carry  it  along  in  many  parts;  only  where  the  rock 
level  was  high  can  we  still  trace  the  line. 

But  more  than  nature  was  at  work  to  destroy  the  Roman  road.  This 
was  the  road  by  which  the  Arab  armies  came  to  harry  the  Byzantine 
province  and  to  besiege  Constantinople  itself,  and  there  can  be  no 
doubt  that  difficulties  were  thrown  in  thoir  way  by  destroying  the 
grand  Roman  road.  But  as  to  this  we  are  not  left  to  mere  reasoning  ; 
we  have  the  definite  proof  in  Ibn  Ehordadhbeh*s  account  of  the  road 
about  the  middle  of  the  ninth  century. 

'*  After  leaving  Podandos  one  travels  through  a  narrow  pass,  called 
the  Two  Clefts  (Ics  deux  fcntesW  traversed  by  a  river  which  one  has  to 
ford  twenty  times,  to  the  hot  springs,  which  are  separated  from  Louloua 
by  an  easily  crossed  hill.  After  crossing  this  ridge,  Louloua  lies  in 
front.  Thonce  one  goes  to  a  castle  "  (evidently  Ilirakla,  near  Eregli, 
which  preserves  the  name). 

The  Roman  road  kept  on  the  north  bank  the  whole  length  of  this 
glen,  and  must  have  been  completely  destroyed  before  the  path  could 
bo  forced  to  cross  and  recross  the  stream  so  often. 

The  sides  of  the   gorge  above  the  White  Bridge   closo  in  more 


*  I  mean  from  our  vii^w  as  we  walked  back  down  the  glen  after  crossing  White 
Bridge,  tracing  the  line  of  the  Koman  road. 

t  It  can  bo  seen  in  Fig.  4,  on  the  north  bank. 

X  The  name  still  lingers  in  Chifte  C*  Twin")  Khan,  at  the  upper  cud  of  this  part 
of  the  pass. 
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narrowly,  uod  this  is,  on  the  whole,  the  moat  piotiiroH(ii]o  and  magnifi- 
cuDt  part  of  the  whole  route.  On  the  south  the  mouutaia  rieea 
practically  perpendicular,  to  the  height  of  quite  1000  feet.  I  ehould 
gacsa  even  a  greater  height,  and  should  add  that  for  a  long  ditttanoe  it 
looks  aa  if  a  stone  dropped  over  the  top  would  fall  clear  down  to  the 
bank  of  the  stream  without  touohiug  the  rocks ;  but  in  suoh  matters 
the  eye  is  a  fallible  witnesa.  The  plants  and  mosa  in  the  orannieB  of 
the  rock  impart  a  strikingly  beautiful  variety  to  the  colouring,  in  some 
seasons  of  the  year  at  least ;  hut  even  this  colouring  does  not  detract 
from  the  awe-inapiring  character  of  that  vast  almost  overhanging  wall. 
On  the  north  side  the  hills  rise  nearly  as  high,  but  slope  more  gradually. 


and  as  the  road  keeps  close  to  this  bank  the  whole  way,  and  the  path 
has  been  in  many  places  blasted  by  modern  or  out  by  Boman  bands  out 
of  the  Cice  of  the  hill,  uue  doea  not  got  the  aame  impression  of  a  tower- 
ing precipice  aa  on  the  south  side. 

The  road  from  White  Bridge  onwarda,  which  waa  exoeodiugly  bad 
in  18'J1,  is  now  excellent,  almost  as  good  aa  a  Swiss  diligence  road  in 
the  Alps. 

Two  minutes  after  White  Bridge  we  observed  the  85-kilometre 
atone  from  Kigde,  implying  that  White  Bridge  is  about  851  kilometres 
distant  from  that  city,  the  modern  capital  of  this  region  or  Sanjak 
(lit.  Standard)  of  Konia  Yilayet.  Nigde  is  about  13  miles  beyond 
Tyana,  and  henceforth  for  convenience  we  shall  mention  the  miles 
from  Tyana  (here  xlv.). 
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Foar  minutes  after  White  Bridge  there  is  a  good  deal  both  of  Boman 
cutting  and  of  modem  blasting  of  the  rook,  and  the  two  processes  are 
here  very  clearly  contrasted  (see  Fig.  6). 

At  80i  kilometres (xui.  Tyana)  we  cross  at  Takhta-Keupreu  ("  Wooden 
Bridge ")  a  stream  coming  in  from  the  north.  This  stream  rises  in  a 
great  number  of  rivulets  far  up  to  the  north-west,  on  the  edge  of  the 
Tyana  plain,  and  the  horse-road  to  Tyana  and  Nigde  goes  np  its  course. 
This  road  must  have  been  an  important  one  in  the  Saracen  wars,  as 
offering  an  alternative  route  to  Tyana  and  the  river  country,  and  aToid- 
ing  the  strong  castle  of  Lulon,  when  that  fortress  was  in  Byzantine 
hands.* 

The  view  was  long  held  that  this  path  up  the  Takhta-Keupreu  water 
was  the  line  of  the  Koman  road  to  Tyana,  and  my  •  Historical  Qeography ' 
(p.  346)  t  was  written  under  that  misapprehension.  The  true  route  was 
discovered  on  our  journeys  of  1890,$  after  the  book  was  printed,  but 
before  it  was  actually  published.  The  Roman  road,  whether  to  Tyana 
or  to  the  west  direct  by  Herakleia-Cybistra,  keeps  straight  up  the  glen 
which  we  are  ascending;  this  path,  though  a  little  longer,  is  much 
easier. 

About  the  77-kilometre  stone  (xl.  Tyana),  a  road  goes  off  right  to 
the  Hamam  (*'Hot  Baths'*),  and  nearly  a  kilometre  further  on  we 
cross  the  water  that  comes  down  from  the  Baths.  Ainsworth  tried  to 
quench  his  thirst  with  this  water,  and  found  it  warm.  But  even  if 
I  ever  broke  the  rule  not  to  drink  on  the  march,  the  bight  of  the 
Hamam,  on  a  visit  which  we  paid  to  it  in  1882,  would  have  for  ever 
prevented  me  from  drinking  of  that  stream.  The  establishment  is  now 
of  the  most  wretched  character,  and  presented  a  singular  contrast  to 
the  stately  building  which  is  figured  by  the  roadside  on  the  old  Eoman 
road  map  called  the  Peutinger  Table.  It  lies  only  a  few  hundred  yards 
back  from  the  main  road,  though  not  within  sight  of  it,  in  a  recess  of 
the  mountains ;  and  we  observed  no  trace  of  ancient  work.  After  the 
75-kilomotre  stone  (xxxviii.  Tyana),  the  road  from  the  Baths  westwards 
joins  us,  and  soon  afterwards  we  reached  Chifte-Khan,  **  the  Khan  of 
the  Twin  Clefts."     Between  75  and  69  we  saw  no  kilometre-stones ; 


♦  It  is  not  impoBsiblo  tliut  thid  may  be  the  Karydion  route,  though,  for  the  reasonB 
already  given,  thut  route  Id  more  probably  to  be  identified  with  the  path  leading  slruight 
north  from  Bozanti. 

t  The  only  change  needed  in  p.  34G  id  to  read  Ulu-Kishla  in  place  of  rashmakji. 
In  pp.  851-354,  where  the  uubjeot  is  more  elabonitely  discussed,  no  tui)ographical  altera- 
tion is  needed  (except  that  Weil's  identification  of  Assakaliba  as  the  Arab  name  for 
the  castle  of  Lulon  must  be  deleted  (see  Section  VII.  for  the  correct  view)).  The  con- 
clusions about  Lulon,  Faustin<>polis,  and  Ilalala,  there  attained  by  a  long  argument 
of  only  i»robable  kind,  are  now  conclusively  provid  (see  Section  IX.). 

;♦:  I  traversed  this  route  for  the  first  time  in  that  year  ;  and  my  compunions,  Mr. 
Hogarth  and  Mr.  lieadlam,  found  two  uiilcdtouos  on  it.  in  1002  my  wife  uud  I  found 
a  Uiird. 


CILICIA,  TARSUS,  AND  THE  GREAT  TAUltUS    I'ASS. 


397 


this  wftH  unfortunate,  as  our  tiinu  suggests  that  the  Turkisli  meauuie- 
ment  is  not  accurate  here.* 

At  Chifte-Khan  a  stream  from  south-weBt  cornea  down  a  most 
beiiutiful  glon  and  joins  the  main  stream.  Tliie  stream  flows  from 
Bulgbar-Maden  (mines  of  argentiferous  lead),  past  the  village  of  Ali- 
Hoja.t  The  meeting  of  the  two  streams  has  suggested  the  uame, 
which  means  "  Twin-Khan."  The  pass  has  been  more  o[ien  for  the  last 
mile,  and  the  meeting  of  the  two  streams  makes  a  charming  little 
valley. 

Ainsworth,  in  Iti'i'J,  saw  the  main  Turkish  lines  defending  the  pass 


at  this  point.     They  were  a  poor  contrast  to  the  really  strong  wurks  ol 
Ibrahim  Pasha  on  the  summit  of  Tekir. 

Immediately  behind  Twin-Khau  the  southom  hills  close  in  and 
narrow  the  glen,  and  the  modern  road  follows  the  course  of  the 
Btroam,  to  the  south  bank  of  which  we  cross  beside  the  khan.  The 
road  then  ascouds  a  fairly  steep  slope,  but  is  well  planned  and  well 
built.  I  took  no  reading  at  Twin-Khan,  but  estimate  the  altitude  as 
3240  feet.     Twenty  minutes  beyond  it  the  altitude  was  3GU0  feet,  and 

•  Wo  woQt  from  75tli  to  C9th  itones  in  twantj-two  minntea ;  lliuugh  wo  drove  very 
fogl  aloDb'  'IiB  good  road  tu  Twin-KliBO,  tbii  rate  EOetns  inoriHllblc.  uBp[;dimy  m  we 
traUed  ou  Toot  up  tho  asi.'ont  Meet  uf  tlic  Klinn.  I  Biupti't  that  Iliu  inuoatiromuDlB 
wcru  mado  by  Ibo  luoKOi  patb  ovc^t  Oiouur  Binilikh  (net;  IkIou),  uud  loft  uuuljuiit^od 
wiieu  the  iburter  way  Uiruiigb  Iku  gorj-o  whh  built. 

t  CxIlcd  Alu);ugB  by  Ainswiirtb. 
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the  stream  there  was  far  below  ns  out  of  sight :  the  rock  sloped  down 
from  our  road  till  it  almost  met  the  sloping  rooks  of  the  north  bank  : 
there  remained  between  them  a  narrow  chasm,  cut  as  with  a  knife — so 
narrow  that,  to  ns  far  above,  it  looked  not  more  than  8  or  10  feet  aoross 
— and  far  down  at  the  bottom  of  that  chasm  the  stream  made  its  stormy 
passage. 

Immediately  after  the  68-kilometre  stone  (xxxiu.  Tyana)  there  is  a 
narrow  old  bridge  at  a  lower  level  spanning  the  chasm,  which  here  is 
broader.  The  older  horse-road  used  to  cross  here  from  the  soath  bank 
to  the  north.  The  modem  road  keeps  the  south  bank  for  a  kilometre 
farther,  when  it  crosses  by  a  new  bridge  (elevation  3630  feet).  Just 
before  this  bridge  there  is  a  break  on  the  north  side  where  Kochak 
Dere  comes  in.  In  this  part  there  is  a  little  green  with  some  trees  and 
grass ;  but  otherwise  all  this  gorge  from  Chifte-Khan  to  Giaour  Sin- 
dikh,  4  miles  long,  is  absolutely  desolate,  bare  rock,  without  a  plant 
or  a  blade  of  grass  visible,  in  striking  contrast  to  the  beauty  of  the  Vale 
of  Chifte-Khan. 

The  new  road  through  this  sterile  gorge  is  exceedingly  well  built, 
and  must  have  been  very  expensive ;  but,  of  course,  the  work  is  done 
by  forced  labour,  on  an  admirable  and  perfectly  humane  system,  every 
man  being  assessed  a  week's  labour  in  the  year,  which  is  applied  on  the 
roads  in  his  own  district.  This  assessment  is  the  least  burdensome  and 
most  productive  method  of  taxing  a  poor  and  hardy  population,  whereas 
even  a  very  small  tax  in  money  would  be  felt  oppressive,  and  more 
than  half  of  the  amount  paid  would  be  diverted  to  the  pockets  of  officials, 
while  most  of  the  rest  would  in  other  ways  fail  to  be  applied  to  the 
road-making. 

A  road  like  this  is  one  of  the  occasional  signs  which  cheer  the 
traveller  in  Turkey  with  the  assurance  that  the  country  has  still  much 
latent  strength.  Anatolia  has  long  been  the  seat  of  vitality  of  the 
Turkish  State,  and  it  is  so  still. 

In  general,  I  may  say  that  on  this  journey  we  were  more  struck 
than  ever  before  in  Anatolia  with  the  obvious  signs  of  prosperity  and 
increase  in  the  population;  and  this  was  not  in  a  region  where  the 
railway  had  come,  bringing  some  activity  and  energy,  but  in  simple 
and  pure  Turkish  land.  The  excellent  harvest  of  the  preceding  year 
had  something  to  do  with  the  appearance  of  prosperity ;  but  that  would 
not  explain  the  increase  in  the  number  of  villages  and  the  breaking  up 
of  new  ground,  with  which  we  were  impressed  since  we  traversed  the 
same  country,  though  as  far  as  possible  on  a  different  line,  eleven  years 
previously. 

The  reason  lies  to  a  great  extent  in  the  administration  of  the 
present  Vali  of  Konia,  Ferid  Pasha,*  a  man  who  possesses  the  governing 


*  He  is  DOW  Grand  Yizior  ;  bat  the  above  was  in  print  before  his  promotion  occurred. 
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iustiuot  luii  capacity,  who  Iiab  leumed  rauoh  Troiri  nioderu  EiiTupeuu 
methoil,  but  applies  what  he  has  leamod,  not  with  tho  rigidity  of  a 
more  offioiul  trying  to  force  Europoan  wayn  ou  aa  imtraitmd,  uii- 
doveloped,  aud  uiirsBponBive  Oriental  race,  but  with  the  free,  rough- 
and-ready  natural  power  of  one  who  eeee  what  is  possible  and  gets  his 
work  done  in  a  way  that  the  people  ore  fit  for.  Uenco,  on  the  one 
hand,  as  I  was  told,  he  has  greatly  increaaod  the  revenues  which  the 
Vilayet  sends  to  Constantinople,  and,  on  tho  other  baud,  I  can  vouch 


u 


from  personal  experience  for  the  faot  that  the  increase  is  accompanied 
by  obvious  signs  of  increased  proBjiority  among  them,  and  by  the  most 
]>erfect  order  and  quiat.  During  the  last  two  years  we  Iravelled  widely 
in  the  Vilayet,  and  found  not  tho  slightest  trace  of  disorder,  such  as  we 
have  often  observed  in  previous  years  in  that  and  in  other  parts  of  the 
country.  Such  is  always  the  case,  in  our  eiperienoe,  when  a  capable 
man  ia  in  authority;  within  two  or  throe  months  the  influence  of 
a  strong  will  and  tho  steady  pressute  of  a  firm  hand  are  apparent 
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from  eud  to  end  of  hiii  proviiice,  and  you  can  travel  with  as  little  fc 
of  trouble  or  danger  as  in  the  moat  orderly  country  of  Enrope.  Bat, 
when  you  inquire  into  the  origin  of  the  administrator*  yon  will  find 
that  he  is  either  an  Albanian,  like  Ferid  and  the  other  great  ruler  whom 
I  have  previously  mentioned*  or  belongs  to  some  other  of  the  raoes  that 
possess  the  governing  faculty.  The  surgeon's  knife  is  much  needed  in 
Turkey,  provided  it  be  applied  with  judgment ;  but  perhaps  there  are 
few  countries  in  Europe  where  it  might  not  be  applied  with  benefit  to 
the  national  health. 

The  hills  between  Chifte-Elhan  and  Giaour-Sindikh  are  the  ridge, 
which  Ibn  Khordadhbeh  describes  as  '*  easy  to  cross."  By  this  he  can 
hardly  mean  that  it  was  easy  in  comparison  with  the  road  which  he 
lias  been  describing  immediately  before,  between  Bozanti  and  Chifte- 
Khan ;  for,  however  much  that  stretch  of  road  might  have  been  broken 
in  order  to  delay  the  passage  of  invading  armies,  it  could  hardly  have 
been  made  so  bad  as  the  hill  road  necessarily  was.  The  Arab  geographer 
is  speaking  as  a  soldier  who  had  often  made  the  march,  and  his  meaning 
probably  is  that  an  army  had  less  need  to  fear  opposition  on  those  com- 
paratively open  hill  slopes  than  at  other  parts  of  the  Great  Pass.  The 
gorge  would  in  itself  be  easily  defended ;  but  the  hills  on  the  south  are 
hardly  more  dilHcult  than  the  gorge,  and  therefore  the  defenders' 
position  in  the  gorge  would  be  untenable.  But  along  the  rest  of  the 
Great  Pass  it  was  rarely  possible  to  go  round  the  flank  of  an  opposing 
force,  and  the  road  must  be  won  by  direct  attack  if  an  enemy  barred 
the  way. 

Just  where  the  gorge  begins  to  open  a  little  there  is  an  old 
bridge  about  the  64-kilomotro  stone  (xxx.  Tyana).  Here  the  earlier 
araba  road  crossed  from  the  south  side  of  the  stream  and  joined  our 
present  road.  This  old  araba  road  ascended  the  hill  from  Ghifte-Ehan, 
keeping  a  lino  some  way  south  of  the  gorge,  and  at  last  descended,  by 
a  very  steep  and  difficult  path,  down  a  series  of  broad  natural  steps,  to 
the  south  bank  of  the  stream,  beside  the  bridge.  This  gigantic  stair- 
case is  called  the  Giaour-Sindikh.  The  bridge  is  about  4100  feet  above 
the  soa,  showing  a  considerable  rise  from  Chifte-Khan.  Here  ends 
the  ridge  alluded  to  by  Ibn  Khordadhbeh  as  lying  before  Lulon. 

IX.  TiiK  Vale  of  Lulok,  and  tue  Camp  of  tue  Koman  King. 

The  gloii  now  o|>ens  gradually  as  we  advance,  but  is  still  very 
bleak.  After  passing  the  63-kilometre  stone  wo  roach  Tossun  Ali,  or 
Tossun-Khun,  and  beyond  61- kilometres  (where  wo  did  not  see  a  stone) 
is  a  mill.*     lloro  a  more  open  valley  spreads  out  before  us,  gentler  and 


*  Tliu  nuino  wiui  livuitaiiugly  glvou  as  PorBukh-Deirmezi,  fruiii  lliu  uoarobt  villuge, 
iNimukh. 
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tamer  in  character  than  the  previous  part  of  the  pass ;  the  hills  here 
slope  gently,  and  the  meadows  by  the  stream  are  pleasant.  The  main 
ridge  of  Taums,  the  Bnlghar-Dagh,  bounding  the  southern  horizon 
with  its  long  snow-clad  ridge  at  a  considerable  distance,  now  comes 
into  full  view  for  the  first  time.  Previously  it  could  not  be  well 
seen,  because  it  was  concealed  behind  the  high  intermediate  mountains. 
We  now  see  that  the  vale  is  formed  by  the  junction  of  two  streams,  one 
coming  in  from  the  south-west,  bringing  the  waters  of  the  front  slopes 
of  Taurus  main  ridge,  the  other  being  the  line  of  our  road,  coming  down 
from  the  west.  We  learn  from  Ibn  Ehordadhbeh,  quoted  above,  that 
this  is  the  Yale  of  Lulon.  After  crossing  the  ridge,  sajs  the  Arab 
geographer,  the  traveller  has  Louloua  before  him.  This  settles  finally 
a  topographical  and  historical  problem  of  great  interest — the  situation 
of  the  great  fortress  of  Lulon,  which  was  the  "bulwark  of  Tarsus," 
because,  when  the  Arabs  of  Tarsus  held  that  fortress,  they  could  prevent 
a  Byzantine  army  from  entering  the  Great  Pass.  But  Lulon  was  the 
watch-tower  of  the  Byzantine  Empire  when  the  Christians  held  it.  It 
was  the  starting-point  in  the  line  of  beacon-fires  by  which  news  of 
an  Arab  raid  was  telegraphed  to  Constantinople,  until  the  worthless 
Emperor  Michael  (842-857  a.d.),  annoyed  that  his  amusements  in  the 
amphitheatre  were  interrupted  by  the  signal,  ordered  that  the  practice 
should  be  discontinued. 

When  the  fashionable  process  of  whitewashing  all  the  proverbial 
villains  of  history  is  applied  to  the  Byzantine  time,  if  will  be  pointed 
out  that  Michael's  act  was  misrepresented  under  the  dynasty  of  Basil 
the  Macedonian,  who  dethroned  him;  that  the  Saracen  power  was 
sinking  low  at  that  time  and  was  no  longer  a  menace  to  Constantinople ; 
and  that  therefore  it  was  no  longer  wise  to  throw  the  capital  in  disorder 
at  every  raid,  as  these  could  bo  dealt  with  by  the  ordinary  armies  of 
Anatolia.  But  the  fact  remains  that  the  Arab  power  was  still  the 
great  enemy,  that  peace  and  prosperity  could  not  be  hoped  for  in  the 
empire  until  those  raids  were  made  impossible,  and  that  Constantinople 
was  only  too  apt  to  forget  about  the  provinces  and  attend  only  to  its 
immediate  interests. 

After  the  59-kilometre  stone  (xxvn.  Tyana)  we  pass  Cheshmeli- 
Ehan,  and  between  55  and  54  Dubekji-Khan.  Immediately  after  the 
54-kilometre  stone  (between  xxiii.  and  xxiv,  Tyana)  the  road  from  the 
mines  of  Bulghar  Maden  to  Tyana  comes  in  from  the  south-east,  and 
a  few  yards  further  on  is  a  disused  cemetery  by  the  roadside,  on  the 
right.  In  it  are  three  milestones,  one  of  which  is  marked  '*  xxiii.  from 
Tyana,"  and  another  is  inscribed  with  the  distance  from  the  Gates. 
Unfortunately,  the  latter  number  is  a  puzzle;  it  has  the  form — 

XXXVIA 
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Withont  entering  into  the  arguments  and  the  diffiooltieB,  I  may 
Bt-ate  the  oonclnsions  whioh  seem  probable  and,  for  the  most  part, 
praotioally  certain. 

(1)  The  group  of  milestones  stood  together  at  this  point,  close  to 
where  the  roads  forked.  It  was  usual  to  have  quite  a  group  of  stones 
at  each  mile  along  the  roads  in  this  country.  But  still,  most  milestones 
have  been  carried  from  their  original  places,  and  some  proof  is  demanded 
in  this  case.  The  proof  lies  in  the  numbers.  The  distance  xzm. 
from  Tyana  is  correct.*  The  distance  from  the  Qates,  according  to  the 
Turkish  measurements,  is  57 j^  kilometres,  i.e.  xxxvm.  Roman  miles. 

(2)  The  distance  from  Tyana  to  the  Cilician  Gates  along  the 
modem  Turkish  road,  which  necessarily  follows  the  same  route  as 
the  Boman  (for  no  other  is  possible),!  is  about  92  kilometres,  and  the 
distance  on  the  Boman  road  must  have  been  lxi.  miles ;  and,  as  these 
milestones  are  xxiii.  from  Tyana,  they  must  have  been  xxxvin.  from 
the  Gkktes.  Hence  the  number  xxxvia.  on  the  milestone  is  a  slip  of 
the  engraver  for  xxxvm. ;  he  made  the  last  two  lines  meet  instead  of 
keeping  them  parallel,  being  perhaps  a  Greek  workman  deceived  by 
a  carelessly  written  copy  (as  is  not  uncommon  with  Latin  inscriptions 
in  this  country). 

(3)  The  number  c  means  that  this  is  the  fifth  milestone  in  the 
territory  of  the  city  which  was  situated  in  the  Yale  of  Lulon.  One 
of  the  milestones  gives  the  name  of  this  city  as  Colonia  Faustiniana, 
the  Boman  city  founded  by  the  Emperor  Marcus  Aurelius  as  a  memorial 
of  his  wife,  Faustina,  who  died  here  on  a  journey  through  the  Great 
Pass.  This  stone,  then,  was  the  fifth  since  the  road  entered  the 
territory  of  Colonia  Faustiniana.  The  other  supposition,  that  this  mile- 
stone was  the  fifth  from  the  Colonia,  {:  has  been  found  to  be  impossible, 
because  the  site  of  the  Colonia  is  certain,  and  no  point  5  miles  from 
it  on  the  road  could  be  xxxvi.  or  xxxvm.  from  the  Gates,  or  xxiii. 
from  Tyana.  But  the  territory  of  Faustinopolis  (as  Colonia  Fausti- 
niana was  called  in  the  Greek  speech)  is  very  clearly  marked  by  nature ; 
and  the  boundary  between  it  and  Tyana  must  have  been  in  the  gap  on 
the  north  through  which  the  road  goes  to  Tyana,  about  4  miles  distant. 


*  In  an  unpubllBbed  article  (summarized  in  the  recent  Supplement  to  vol.  iii.  of 
the  Corpus  of  Latin  Inscriptions),  I  estimated  the  distance  to  Tyana  as  xxi.,  accord- 
ing to  my  own  itinerary,  and  inferred  that  the  milestones  had  been  carried  from  a 
point  2  miles  away  on  the  east.  The  Turkish  measured  kilometres  sliow  that  the 
distance  to  Tyana  is  xzm.  (53f  kilometres  to  Nigde). 

t  Except  that  the  Roman  road  probably  went  across  the  ridgo  west  of  Chifte- 
Khan  by  a  longer  way,  south  of  the  gorge,  whioh  the  new  waggon-road  follows,  and 
nearer  the  line  of  the  old  waggon-road. 

X  That  supposition  was  followed  by  me  at  first,  and  appears  in  the  Supplement  to 
Corpus  and  among  the  topographical  identifications  which  I  inserted  in  the  account  of 
this  route  in  Sir  C.  Wilson's  Handbook.  It  implies  that  Uln-Kishla  was  the  site  of  the 
Colonia. 
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(4)  The  village  where  Faustina  died  was  called  Halala.  This 
village  stood  near  the  cemetery  of  the  milestones,  and  the  Vale  was 
the  territory  that  belonged  to  it;  in  other  words,  Halala  and  Lnlon 
are  the  same  district.  This  was  demonstrated  by  indirect  arguments  in 
my '  Historical  Geography,'  and  from  this  identity  the  approximate  site 
of  Halala — Fanstinopolis — ^Lnlon  was  deduced.  Such  identity  does 
not  mean  that  the  old  Anatolian  village,  the  Boman  colony,  and  the 
Byzantine  fortress  all  stood  on  the  same  spot.  It  means  that  they  were 
the  centres  of  poptdation  and  government  selected  at  different  periods 
for  the  same  tract  of  country,  viz.  the  vale  where  we  are  now  standing 
and  the  uplands  and  glens  of  Taurus,  with  some  rich  mines  and  a 
considerable  population  in  old  times. 

The  inscriptions  prove  that  the  Homan  colony  was  here.  The  route 
given  by  the  Arab  geographer  proves  that  Lulon  was  here.  The 
proof  is  perfect,  and  to  complete  the  subject  it  only  remains  to  find 
the  exact  sites. 

The  village  can  hardly  be  identified ;  it  would  leave  too  little  trace 
to  give  certainty,  but  it  was  probably  at  the  fork  of  the  roads  to  Tyana 
and  to  Ulu-Kishla,  near  the  modem  villages  Bey-Aghyl  and  Porsukh. 

As  to  the  others,  it  is  only  necessary  to  bear  in  mind  what  was  the 
situation  proper,  on  the  one  hand  to  a  Boman  Colony,  and  on  the  other 
hand  to  a  Bjzantine  castle  in  the  Saracen  wars,  and  one  picks  out  the 
sites  without  hesitation.  About  half  a  mile  to  the  south-east  is  a  well- 
marked  little  plateau,  about  50  to  100  feet  above  the  vale.  This  plateau 
is  the  eastern  apex  of  the  hills  which  divide  two  streams,  coming 
respectively  from  south-west  and  north-west.  It  has  the  appear- 
ance of  having  been  modified  by  the  hand  of  man,  so  as  to  present  a 
level  surface  and  a  steep  exterior.  It  stands  close  to  the  Great 
Boad,  in  a  situation  very  convenient  for  trade,  and  yet  capable  in 
Boman  hands  of  being  made  a  strong  fortress.  The  old  Turk  who 
watches  our  operations  and  the  strange  instruments  which  we  use  tells 
us,  when  we  ask  him  if  there  are  any  remains  of  antiquity  hereabouts, 
that  on  that  plateau  they  abound,  and  that  marbles  and  cut  stones  have 
been  dug  up  there.  We  visited  the  place  in  1891,  but  owing  to  the 
crops  growing  over  the  site  we  could  learn  nothing  from  observation ; 
and  the  same  cause  made  a  visit  in  1902  useless.  Without  doubt  that 
is  the  site  of  the  Boman  city  and  Byzantine  bishopric,  which  was  called 
at  first  Faustiniana  Colonia,  but  as  Latin  soon  ceased  to  be  spoken  by 
its  inhabitants,  the  Qreek  name  Fanstinopolis  came  into  use. 

Now  we  look  to  the  north  where  a  high  peak  towers  about  1000 
feet  above  us,  and  examine  it  through  our  glasses  for  traces  of  walls. 
We  can  see  none,  yet  this  looks  an  ideal  site  for  a  castle  such  as 
came  into  fashion  during  the  Arab  wars.  At  that  time  the  sudden 
rush  of  a  Saracen  raid  carried  by  storm  a  city  like  Fanstinopolis,  ill 
defended  by  its  peaceful  and  untrained  population,  who  had  lost  all 
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military  uiRtinct  and  capacity,  and  were  an  eaay  prey  to  the  3 
barbarians,  whose  sole  biieineNg  woe  war,  and  wboBo  chief  aim  vetui  dtMu 
in  battle  as  the  climax  of  a  career  of  victory.  What  was  needed  was  a 
castle  on  a  high  peak,  where  nntnre  aided  the  gnrrisoD  to  resist  the 
mah  of  the  Arab  storming  party.  Snch  a  fortress,  indeed,  coald  be 
reduced  by  famine  and  thiret;    but  the  Arab  incursions  were  in  moet 


FIR,   0,— THE   OASTLE   Of   tOtOH   (^HOB  TUB  K 

cftseR  mere  hasty  raids,  and  it  was  not  often  that,  after  the  first  e 
of  Saracen  attack  was  spent  and  Constantinople  bad  three  times  resutsd 
their  long  blockades,  Ihey  were  willing  to  face  the  severe  winter  westlier 
of  the  Central  Plateau  north  of  Taurus. 

For  Bueh  a  purpose  that  lofty  ]>eak  is  an  ideal  situation.  The  road 
to  Tyaua  turna  north  round  its  baiSe,  and  thus  it  commands  the  road 
ft}r  a  long  way.  Its  great  height  would  make  it  an  admiraljle  signal- 
station  :  it  overlooks  the  road  through  the  vale  to  the  gorge,  and 
probably  even  the  glen  beyoud  (Jhifto-Khan,  and  to  the  north  it  ninst 
command  a  magnificent  view  to  the  second  beaoon-height  on  the  lofty 
western  apnr  of  Hnssan-Dagh  (Argaios).     In  I88fi  I  climbed  np  to  that 
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grand  castle  on  Argaios,  and  looked  down  to  the  peak  of  Lulon ;  but 
in  1902  I  felt  myself  too  enervated  by  the  heat  and  moistare  of  Cilicia 
to  attempt  this  steep  height.  Moreover,  a  heavy  thunderstorm  burst 
over  us  as  we  were  looking  up  at  the  peak.  We  can  hardly  be  mistaken, 
however ;  this  must  be  Lulon. 

And  so  we  appeal  again  to  the  old  Turk ;  and  he  tells  us  that  there 
are  great  walls  and  rock-cuttings  on  the  top  of  that  hill,  but  the  walls 
are  chiefly  on  the  north  and  the  west  sides. 

Further,  Ibn  Khordadhbeh  makes  it  clear  that  the  Arab  name  for 
the  great  fortress  here  was  Ag-Qaf^f.  The  situation  of  A9-Qaf9af  has 
always  been  a  puzzle,  because  the  Arab  writers  sometimes  speak  of 
Louloua  and  at  other  times  of  A9.Qaf9af,  and  this  seemed  to  prove  that 
they  were  different  fortresses.  We  now  see  that  they  are  two  names, 
Arab  and  Byzantine,  for  one  place. 

Another  kilometre  or  less  brings  us  to  Eartal-Hassan-Khan.  The 
accent  has  been  comparatively  stiff  since  56  kilometres,  and  the  glen  is 
narrowing  again.  After  another  kilometre  we  reach  the  point  where 
the  road  to  Tyana  turns  up  to  the  north,  passes  through  a  gap  in  the 
hills,  and  disappears  from  view.*  We  keep  on  west  for  3  miles  to  Sejah- 
ed-Din-Ulu-Kishla  ("  the  Long  Barracks  of  Sejah-ed-Din  "). 

Here  at  TJlu  Kishla  ends  the  pass  of  the  Cilician  Qates,  for  the  road 
now  enters  on  an  open  high-lying  valley,  nearly  circular  to  view,  in 
diameter  about  3  or  4  miles.  At  the  western  end  of  the  open  valley  is 
the  watershed,  a  gentle  elevation  about  5440  feet  above  the  sea.  The 
eastern  end  by  UIu-Kishla  is  about  4840  feet  high.  The  watershed  on 
the  north  is  about  4900  feet  at  the  point  where  a  road  goes  off  to  the 
Turkmen  camps  on  the  plains  that  lie  between  Eregli  and  Tyana.  At 
the  western  watershed  begins  a  glen  leading  north-west,  which  is 
perhaps  the  River  of  Tamarisks  of  the  Arabs  ( W&di,  or  Nahr-at-Tarfa). 

The  large  building  which  gives  its  name  to  the  village,  Ulu-Kishla 
("  the  Long  Barracks  "),  belongs  to  the  early  Turkish  period.  It  is  not  a 
khan,  as  some  travellers  call  it,f  but  a  station  for  troops ;  and  its  con- 
struction must  belong  to  the  period  when  the  defence  of  the  pass  was 
still  important.  The  villagers  now  say  it  was  built  by  Ibrahim  Pasha ; 
but  when  we  derided  this  statement,  a  very  old  man  was  sent  for  to 
decide  the  question,  the  sole  inhabitant  who  had  survived  from  Ibrahim's 


*  lu  1890  I  camo  from  Tyana  by  this  road,  going  to  Taraos  very  hurriedly.  It  is 
un  easy  rood,  ascending  very  gently  to  a  barely  perceptible  watershed  which  is  in  the 
gap  in  the  hills  just  mentioned.  In  1902  we  went  some  distance  up  the  Tyana  road 
iu  vain  search  of  a  kilometre-stone.  The  railway  from  Kouia  will  enter  by  this  path 
probably,  and  not  by  Ulu-Kishlu. 

t  By  a  slip  very  rare  in  his  singularly  accurate,  but  unfortunately  too  brief,  Hand' 
book,  8ir  C.  Wilson  calls  it  a  khan.  This  is  literally  only  a  slip,  as  ho  pointed  out  to 
me  in  1882  ou  the  spot  that  the  building  was  not  a  khan.  But  in  the  preface  he  says 
that  this  route  was  written  by  another  hand. 

No.  IV.— OcTOBKR,  1903.]  2  f 
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time,  and  he  oonfirmed  us,  to  the  great  admiration  oF  hiB  oompatriots. 
A  mosque,  beside  the  Kishla,  however,  may  be  Ibrahim's  worky  as  Sir 
C.  Wilson  thinks,  and  as,  if  I  reoollect  rightly,  the  old  man  declared. 

It  is  tempting  to  identify  the  Long  Kishla  as  the  site  of  that  Gamp 
of  the  King  of  the  Bomans,  which  Ibn  Khordadhbeh  deeoribes  as  being 
at  the  end  of  the  pass;  but  Kinneir  mentions  a  Boman  oamp  in  the 
narrows  near  the  group  of  milestones  under  Luloo,  and  the  possibility 
must  be  acknowledged  that  that  was  the  Camp  meant  by  the  Arab 
geographer. 

Had  time  permitted,  I  should  have  liked  to  say  something  as  to  the 
conditions  of  weather  in  the  pass,  for  Tauras  marks  the  limit  between 
the  severe  climate  of  the  plateau  and  the  hot,  moist  climate  of  the  sea- 
plain,  and,  indeed,  that  was  one  of  the  causes  which  made  Taurus  such 
an  imjKjrtant  barrier  between  nations.  But  there  is  so  much  to  say  on 
this  point,  and  so  many  questions  hinge  on  it,  that  I  must  refrain. 
Already  I  have  trespassed  too  far,  and  yet  I  have  been  able  neithei 
to  carry  out  my  intention  of  giving  a  fairly  minute  description  of  the 
road,  stage  by  stage,  such  as  might  exhaust  the  subject  and  be  perma- 
nently useful  for  reference,  nor  to  give  an  account  of  the  many  topicf 
that  suggest  themselves  at  every  important  point. 

The  pass  ceased  under  the  Turkish  rule  to  have  any  importance  af 
a  trade  route.  Trebizond  and  Smyrna  were  the  sea-ends  of  the  onlj 
important  trado-roads  of  Turkish  Asia  Minor.  This  was  due  to  severa 
causes,  on  which  time  does  not  permit  us  to  enter.  But  there  has  beei 
recently  a  great  increase  of  traffic  on  the  road.  We  were  told  of  line 
of  camels  stretching  almost  continuously  from  the  Gates  to  Tarsus 
and  though  what  we  actually  saw  fell  very  much  short  of  the  desorip 
tion,yet  it  was  very  much  in  excess  of  our  experience  in  1890  and  1891 
Moreover,  our  journey  took  place  in  a  very  slack  time,  before  the  bus; 
period  of  the  year  had  begun. 
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*  This  is  clearly  erroneous— over  200  feet  too  high ;  a  thunderstorm  on  tho  mouu- 
tains  soems  to  have  disordered  the  aneroid. 

t  Eukyz  is  an  attempt  to  approximate  to  the  common  pronunciation  of  this  word, 
which  is  a  very  common  element  in  local  names,  and  one  which  is  constantly  misunder- 
stood by  travellers.  Eukyzly-Hissar,  the  modern  name  of  Tyana,  "  fortress  rich  in 
cattle,"  is  commonly  misrepresented  as  Eilisse-llissar,  or  Eiz-IIissar,  or  Kizli-lliasar 
(Kiz  means  "  girl  ").  On  tho  map  here  published,  and  in  my  writings  un  the  subject, 
Kukyz-Oluk  is  spelt  Ekuz-Oluk  (neglecting  the  modification  of  the  vowels).  The 
height  stands  as  1670  in  my  notes  of  Colonel  Stewart's  route.  I  think  that  there  is 
a  slip  on  my  part  or  on  his,  and  that  the  number  should  bo  2670.  I  have  not  been 
thcru. 

NuTE. — My  readings  are  estimated  by  aneroid  by  differences  from  Konia  (railway 
measured  height)  and  Tarsus.  Numbers  marked  $  indicate  a  mean  calculated  between 
readings  ut  two  points  in  the  neighbourhood.  My  readings  wero  not  taken  at  tho 
same  points  on  tho  two  journeys.  The  estimates  quoted  from  Sir  0.  Wilson  (except 
a  few  which  I  take  from  his  Handbook^  Major  Bennet,  and  Colonel  Stewart  have 
been  in  my  note-book  for  a  long  time  :  I  believe  they  are  all  aneroid  readings,  except 
that  some  of  Sir  C.  Wilson's  are  calculated  from  boiling-point  observations.  Ober* 
hummer's  numbers  are  taken  from  his  'Durch  Syiien  und  Kleinasien '  (Berlin,  1898). 
A  professional  geographer,  his  numbers  seem  furthest  away  from  the  truth. 
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IV.  Note  on  the  Maps. 

There  iP,  as  is  well  knowD,  no  good  map  or  trastwortby  map  of  Asia 
MiDor.  There  is  no  city  on  the  plateau  whose  sitnation  is  certain  within  several 
miles.  In  attempting  to  adapt  ronte-surreys  between  such  places  as  Angora 
and  Konia,  or  Siyri-Hissar  and  Ak-Sheher,  to  the  map,  this  uncertainty  be- 
comes exasperating.  The  most  practically  useful  maps  to  the  traveller  in  the 
country  are  the  district  maps  of  travellers  like  Colonel  von  Diest  or  Admiral 
Sprat,  who  delineated  what  they  saw  in  the  order  that  they  saw  it.  But  such 
maps  are  not  so  useful  when  the  traveller  comes  to  plot  his  own  routes  and  fit 
them  into  the  general  scheme.  Then  the  imceitainty  comes  in  to  baffle  his 
attempt.  The  late  Prof.  H.  Kiepert  more  than  once  mentioned  this  uncertainty 
to  the  present  writer.  All  general  maps  are  eqaally  affected  by  it.  With  the 
means  now  available,  this  uncertainty  ought  now  to  be  put  an  end  to;  but 
people  are  so  much  taken  up  with  more  distant  and  more  popular  enterprises 
that  the  small  sum  needed  to  do  this  work,  so  useful  and  (one  might  almost  say) 
indispensable  in  the  questions  that  must  be  settled  in  the  near  future,  is  not 
likely  to  be  available. 

The  maps  accompanyiog  this  paper  partake  of  this  uncertainty.  I  sent  in  to 
the  Society  three  sketch-maps,  adapted  and  modified  in  details  from  a  map  which, 
in  its  turn,  had  been  founded  almost  entirely  on  Major  Bennetts  surveys  in  Cilicia, 
1880-1882.  That  fundamental  map  was  found  to  have  various  defects ;  some  of 
these  could  be  corrected,  others  could  not  without  making  a  new  map,  for  which 
the  materials  are  not  as  yet  available.  For  example,  the  Turkish  measured  kilo- 
metres showed  that  the  scale  of  Major  Bennet*s  map  was  very  slightly  smaller  in 
the  mountains  than  in  the  part  south  of  Mazar-Oluk  ;  this  was  probably  due  to 
the  fact  that  it  was  based  on  dead  reckoning  by  the  time  of  a  horse,  and  that  in  a 
given  time  a  horse  gets  over  a  little  more  ground  in  the  level  country  than  on  the 
rough  mountain  paths.  But,  as  a  whole,  his  map  of  Cilicia  was  much  the  best  that 
I  have  seen. 

R.  Kiepert *s  new  map  was  taken  as  a  basis,  and  my  correction  embodied  on 
that  as  far  as  possible.  But  for  reasons  given  above  the  result  cannot  be  con- 
sidered satisfactory.  The  map  represents  no  one;  it  is  modified  from  Kiepert, 
but  it  is  still  further  from  what  I  think  right. 

The  measurements  given  in  Appendix  I.  will  not  be  found  to  correspond  ex- 
actly to  these  or  to  any  map.  They  are  given  according  to  the  Turkish  kilometre- 
stones,  but  a  slight  attempt  has  been  made  to  lessen  the  error  in  the  stones  beside 
Chifbe-Khan,  as  mentioned  in  the  paper. 

When  starting  for  this  journey,  I  vainly  tried,  both  in  London  and  in  Paris,  to 
purchase  a  trocheameter,  and  the  officials  of  the  Society  also  tried.  No  one  had  a 
trocheameter  ready,  though  many  were  prepared  to  make  one.  I  expected  that 
my  good  friend,  Mr.  E.  Purser,  manager  of  the  Ottoman  Railway,  would  lend 
me  one ;  but  when  I  reached  Smyrna,  I  found  that  he  had  retired  from  office. 
There  can  be  no  doubt  that,  by  a  careful  combination  of  the  trocheameter  and 
the  Turkish  measured  kilometres,  this  road  from  Tarsus  to  Nigde  might  be 
made  the  basis  of  a  greatly  improved  map  of  the  eastern  regions  of  Asia  Minor, 
but  the  instrument  must  be  ordered  some  months  beforehand  by  the  intending 
explorer. 

If  I  have  been  obliged  to  mention  the  errors  in  the  maps  of  the  late  Prof.  H. 
Kiepert  and  his  son  Dr.  R.  Kiepert,  I  trust  it  is  understood  that  I  do  so  only  for 
the  sake  of  drawing  attention  to  the  urgent  need  of  improvement   in  knowledge. 
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paper  on 

He  if  mam  gong  C3  £JN«  «i  sb  immI  cf  kn  labour] 

TaraL    I  call  apaa  IVoC.  Fimhj  to 

After  tht  icadia^  of  tke  paper,  ikt  idkamTag 

Sir  Chaxlb  Wiuos  :  I  tkiak  ve  «e  aC  mack  laifchirf  to  Phrfl  Baoaaaj  for 

kis  bmmC  ittieiartiag  paper.    TW  paper,  whidb.  wiH  W  ;ikfiikwl  ia  tke  Jcmrmai^ 

^Ttt  the  road  tknn^  tke  paai  ia  great  dela3.      I  ako  tkiak  w  anBt  eoo- 

gnfabte  Mfi^  BasMBf  oa  tka  beaaiifol  pbctngTipkt  vkick  kaxc  Aomm  upon  the 

aereoL     Tlhe  paai  if  eertamlj  ooe  which  caaaoc  he  farpaand  ia  pictamqiie 

Want  J.    There  se  oae  or  two  poiats  apoa  vhkh  I  ihould  Eke  to  wkj  a  word.    One 

ii  with  Tcgvd  to  the  comae  of  the  rxTcrs  ia  the  phza.    I  ^hiak  that  at  one  tiine 

the  aacieat  XaDoa  WW  werj  prohahijaB  iaiaiid;  mad  wiA  rtipvd  to  the  oonnectaon 

hetacea  the  Saras  mad  the  Pyiamoik  I  saj  meatka  that  aa  old  rhaimei  was 

foDowad  bj  Coknet  Beooiet,  w1k>  waa  at  Adaaa  ia  the  cadr  eighties    There  can 

be  DO  doubt  that  at  oae  time  the  Sans  did  now  into  the  Pjrama^  mad  I  think  yon 

win  flee  from  the  map  that  it  wonld  be  almoit  the  onl j  eonna  for  the  rirer  to  take 

oa  itfl  waj  to  the  aea  ia  timee  kn|[  paaL    Then  with  re^rd  to  the  CQician  gates, 

I  had  the  greatest  corioattj  toeee  these  celebrated  gates  when  I  was  inCiBcia,  and 

I  trsreDed  throng^  them,  sad  went  on  to  the  position  taken  ap  br  Ibrahim  Puha. 

Coming  back  we  took  a  road  on  the  rig}kt  bank  of  the  rirer,  and  foond  a  oompaia* 

tiTd  J  eaiT  waj  wliich  ooold  be  readilj  made  psssibie  for  artillery  to  the  west  of 

the  Gates.     I  remember  thinking  at  the  time  that  it  was  possibly  the  road  followed 

by  the  army  of  Cyrus  when  be  descended  into  the  COician  plain.    Xenophon  does 

not  mention  the  Gates,  sod  he  certainly  passed  by  some  other  road — possibly  that 

wbkb  we  followed.    I  do  not  remember  any  great  battle  at  the  Gate  itself,  but 

it  is  eertamly  so  extraordinary  featnre,  and  the  making  of  a  cart-road  throogh  it 

most  bare  been  a  rery  great  work  in  the  olden  days,  and  one  that  fadlitated 

commerce   between   the  plateau   of  Asia  Minor  and  the  sea.     I  hare  always 

thoogbt  that  the  earnest  pass  acrosa  the  Tanms  was  that  by  which  the  Turks 

took  their  artillery  on  their  march  to  Northern  Syria:  it  is  some  distance  east 

of  the  Cilidan  Gates.    But  that  route  would  not  be  a  good  erne  for  the  Baghdad 

railway  to  iit^ow,  because  when  you  get  out  of  the  pass  you  find  yoursdf  in  very 

difficult  conntry  for  a  railway ;  the  hard  limestcme  rocks  present  great  difficulties, 

sbd  I  think  the  line  the  Germans  sppear  to  hare  adopted  Is  the  best  imder  the 

drcuiDstaoces.     It  is  the  easiest  route,  although  it  has  iu  difficulties,  and  it  is  the 

route  which  will  proride  the  greatest  amount  of  traffic  for  the  railway.     When  I 

was  ID  Asia  Minor  I  took  great  interest  in  the  lines  of  railway,  and  it  may  perhaps 

interest  you  to  bear  the  origin  of  the  railway  from  Mersins  to  Adsna.    There  was 

a  progressive  governor  of  Cilicia  at  that  time,  and  I  spoke  to  bim  about  the 

desirability  of  baring  a  railway  to  carry  the  produce  of  the  great  plain  to  the  sea. 

He  concurred,  and  a^ked  Colonel  Bennet,  who  was  at  that  time  vlce^onsul  at 

Adana,  to  obtain  the  requisite  information.    An  estimate  and  plan  for  s  metre- 
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gauge  railway  were  obtained  for  the  governor,  but  when  he  sent  it  on  to  Con- 
stantinople, he  was  told  that  he  must  either  have  a  broad-gauge  railway  or  none 
at  all.    Tlie  consequence  was  the  construction  of  the  present  broad-gauge  line, 
which,  I  believe,  has  never  quite  paid  its  expenses,  or  only  just  pud  them.     Prof* 
Kamsay  alluded  to  the  great  difference  between  eastern  and  western  Gilicia  in  olden 
dajs,and  it  is  a  curious  fact  that  the  same  distinction  between  the  two  plains  exists 
at  the  present  day.   The  great  alluvial  plain  is  well  cultivated ;  and  one  reason  for 
its  high  state  of  cultivation  Ip,  that  there  has  been  a  large  migration  of  the  curious 
people,  Ansariyeh,  alluded  to  in  one  of  Disraeli's  novelp,  who  are  extremely  good 
cultivators  and  gardeners.     They  have  come  down  in  large  numbers  and  have 
settled  on  the  plain.    Eastern  Cilicia,  on  the  other  band,  is,  or  rather  was  some 
time  ago,  entirely  the  home  of  the  nomads,  who  oome  down  in  great  numbers  from 
the  high  country  to  the  north  to  pass  the  winter.     It  is  a  most  interesting  sight 
in  winter  to  see  the  whole  of  this  portion  of  the  plain  covered  by  the  animals,  the 
sheep,  the  camels,  and  oxen,  that  have  come  down  from  the  higher  country.     Very 
little  of  that  portion  of  the  plain  is  cultivated,  but  it  is  quite  as  fertile  or  nearly 
so  as  the  plain  of  western  Cilicia.     Prof.  Ramsay  also  alluded  to  the  English  rail- 
way from  Smyrna,  which  is  now  cut  off  from  the  interior  by  the  German  railway. 
It  is  curious  that  this  question  of  Smyrna  and  Constantinople  is  much  the  same 
as  that  in  Egypt  between  Alexandria  and  Suakin.    In  the  olden  days  the  Pasha  of 
Egypt  would  never  allow  a  railway  to  be  made  to  Suakin,  because  he  wished  to 
bring  all  traffic  down  to  Alexandria,  and  thus  throw  money  into  the  hands  of  the 
Alexandrian  merchants.    It  was  one  of  General  Gordon's  pet  schemes  to  make  a 
railway  to  Suakin,  but  he  was  unable  to  get  the  Egyptian  Government  to  con- 
sent.    Now,  the  only  railway,  that  to  Khartum,  was  made  for  military  purposes, 
but  those  military  purposes  having  been  served,  the  railway  to  Suakin  is  about  to 
be  commenced.    The  point  is  this,  that  commerce  will  always  find  its  way  to  the 
nearest  outlet  by  the  shortest  land-passage,  and  it  is  only  a  case  of  waiting  a  certain 
number  of  years  for  all  the  commerce  to  go  to  Smyrna  instead  of  Constantinople.     I 
believe  the  German  company  has  several  times  tried  to  purchase  the  English  rail- 
way, and  if  they  ever  get  possession  of  it  the  trade  will  probably  come  down 
to  Smyrna.     I  can  only  say  what  pleasure  it  has  given  to  me  to  hear   Prof. 
Ramsay's  paper  this  evening.     There  is  no  one  who  is  such  an  authority  upon  the 
subject. 

Rev.  H.  S.  Cronin  :  I  am  afraid  I  can  only  say  what  very  great  pleasure 
it  has  been  to  me  to  hear  Prof.  Ramsay,  and  at  the  same  time  to  express  my 
gratitude  to  him  for  allowing  me  to  accompany  him  on  one  occasion.  All  that 
I  can  add  is,  the  eastern  part  of  Asia  Minor  being  unfamiliar  to  me,  that  so 
strong  was  the  wish  to  prevent  trade  coming  down  to  Constantinople  instead  of 
Smyrna,  that  there  is  no  proper  junction  at  all.  There  is  a  separate  station  for  the 
Smyrna  railway,  and  another  station  for  the  Constantinople  railway,  and  the  rail- 
ways which  have  been  put  down  between  tbe  two  have  been  pulled  up.  I 
wish  I  could  add  more  to  the  discussion,  but  I  was  absolutely  unprepared  for  the 
possibility  of  having  to  take  part  in  it. 

Rev.  A.  C.  Headlam  :  I  have  some  difficulty  in  addressing  the  meeting,  because 
it  is  now  nearly  thirteen  years  since  I  was  in  that  pait  of  the  country,  and  I  never, 
unfortunately,  had  the  privilege  of  passing  through  the  Cilician  Gates.  I  never 
went  further  than  Bozanti,  but  I  will  try  and  mention  one  or  two  things,  to  the 
north  of  the  Gate,  of  interest.  You  will  see  at  the  corner  of  the  map  reference  to 
a  place  called  Eregli.  That  recalls  certain  reminiscences.  Eregli  is  a  very 
interesting  place  on  one  of  the  roads  between  tbe  head  of  the  pass  and  Eonia. 
It  is  an  extremely  fertile  valley — in  fact,  one  of  the  most  fertile  portions  of  Asia 
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Hioor.  It  owes  its  fertility  to  the  river,  which  was  always  impressed  upon  the 
popular  mind  as  being  the  gift  of  the  gods.  It  is  a  river  which  InirstB  fully  grown 
from  this  side  of  the  hill,  which  flows  for  about  30  miles  through  the  valley 
and  then  disappears  into  the  ground.  After  many  arduous  days  of  travel  through 
the  mountains,  we  arrived  at  Eregli,  which  seemed  a  land  of  plenty.  Prof. 
Ramsey  stayed  behind  in  the  town,  and  sent  Mr.  Hogarth  and  myself  to  the  source 
of  the  river,  in  order  to  make  an  investigation  of  a  very  interesting  Hittite  monu- 
ment which  is  there.  I  believe  I  must  not  say  Hittite  any  longer.  At  any  rate, 
at  the  source  of  the  river  there  is  an  exceedingly  interesting  monument  representing 
the  king  of  the  country  offering  a  bunch  of  grapes  and  a  sheaf  of  com  to  the  gods, 
and  accompanied  by  those  symbols  which  may  or  may  not  be  deciphered.  Prof. 
Ramsay  stayed  behind  in  Eregli,  and  we  hoped  he  would  replenish  our  larder, 
and  we  had  agreed  to  meet  him  at  some  tents  about  4  or  5  miles  out  of  the  city. 
We  arrived  there  after  a  very  Lard  day's  work,  late  in  the  afternoon,  and  expected 
to  find  our  tents  pitched  and  a  comfortable  meal  being  cooked.  Prof.  Ramsay 
arrived  at  the  same  time  as  ourselves,  and  we  discovered  that  his  devotion  to 
archseology  was  so  great  that  he  had  spent  the  whole  of  the  afternoon  in 
deciphering  Latin  inscriptions,  and  had  completely  forgotten  to  order  any  food. 
The  other  place  I  should  like  to  refer  to  is  Bulghar  Maden,  which  we  visited  in 
company  with  Mr.  Hogarth,  and  again  for  the  sake  of  copying  a  very  interesting 
inscription.  Bulghar  Maden  is  a  small  town  high  up  in  the  mountains,  and  is  the 
site  of  some  silver-mines  which  are  still  being  worked,  and  which  may  be  very 
productive  for  all  we  know.  The  whole  of  that  country  was  famous  from  the  very 
earliest  times  for  its  silver,  and  its  mines  have  been  worked  ever  since.  A  third 
district  to  which  I  should  like  to  refer  is  the  road  starting  from  Bozanti  and  going 
north.  We  went  through  that  road,  and  it  struck  me  at  the  time  as  being  an 
extremely  attractive  upland  valley,  the  route  running  between  lofty  mountains 
with  a  rich  well- watered  country  and  with  many  streams  in  it.  It  has  always 
seemed  to  me,  ever  since  I  travelled  there,  that  Asia  Minor  is  a  place  of  extreme 
interest.  It  is  of  great  interest  from  an  archseological  point  of  view,  and  also 
politically.  Asia  Minor  has  suffered  for  many  generations  under  very  bad 
government,  but  I  believe  that  under  the  native  Anatolian,  with  his  physical 
strength  and  his  power  of  endurance,  it  has  the  capacity  of  being  the  backbone  of 
a  very  great  power.  He  is  certainly  the  backbone  at  the  present  time  of  the 
Turkish  army,  and  under  good  government  he  might  develop  that  country  so 
as  to  make  it  exceedingly  prosperous  and  very  rich.  In  old  days  there  was 
a  city  wherever  a  village  is  now,  and  with  a  little  irrigation  almost  the  whole 
of  the  country  might  be  as  fertile  as  some  of  the  districts  where  nature 
has  been  more  prodigal.  I  have  been  very  much  interested  in  Prof.  Rampay's 
paper. 

The  President  :  Those  present  at  this  meeting  must,  I  feel  sure,  have  felt 
great  interest  in  listening  to  the  description  of  such  a  country  as  Cilicia  from  so 
high  an  authority  as  Prof.  Ramsay.  It  is  extraordinary  what  historical  interest 
attaches  to  this  corner  of  Asia  Minor.  In  describing  it  Prof.  Ramsay  has  had  to 
allude  to  many  great  historical  events — to  the  march  of  Alexander  before  the 
battle  of  Issus,  to  the  march  of  Septimus  Severus  against  Poscennius  Niger,  to 
the  alterations  made  in  the  course  of  the  rivers  by  the  Emperor  Justinian,  to  the 
extraordinary  change  made  by  the  knowledge  and  industry  of  the  Romans  and 
Greeks  in  converting  a  hideous  swamp  into  a  famous  harbour.  All  theso  points 
show  how  interesting  and  important  a  knowledge  of  the  physical  geography  of  a 
country  at  various  times  is  in  the  study  of  history,  and  I  think,  perhaps,  the 
most  interesting  part  of  Prof.  Ramsay's  paper  is  the  description  of  those  famous 
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historical  Cilician  Oatefi.  The  interest  was  much  enhanced  by  the  beautiful  way 
in  which  his  paper  was  illustrated  by  the  photographs.  I  am  sure  you  will  all 
wish  to  pass  a  unanimous  vote  of  thanks  to  Prof.  Ramsay  for  his  most  interesting 
paper. 


A  SCHEME  OF  GEOGRAPHY. 

By  Prof.  W.  M.  DAVIS. 

There  is  a  certain  profit  in  looking  forward  to  the  time  when  the  Earth 
and  its  inhabitants  shall  have  been  so  well  studied  that  if  all  then 
known  about  them  were  put  in  print,  the  volumes  thus  formed  would 
inolude  the  whole  content  of  geography.  The  material  there  gathered 
might  be  arranged  following  either  one  of  two  plans.  According  to  one 
plan,  everything  about  a  certain  country  would  be  brought  together ; 
this  would  make  a  treatise  on  regional  geography.  According  to  the 
other  plan,  all  things  of  the  same  kind  would  be  brought  together; 
this  would  constitute  a  treatise  on  systematic  geography.  Under  either 
plan,  convenience  would  be  served  by  adopting  some  reasonable  scheme 
that  might  be  invented  for  the  arrangement  of  the  parts  into  which 
the  subject  might  be  divided.  Under  regional  geography,  for  example, 
the  arrangement  might  be  according  to  the  continents  and  their  political 
subdivisions.  Under  systematic  geography,  the  arrangement  might 
follow  the  usual  order  of  globe,  atmosphere,  oceans,  lands,  inhabitants. 
Under  each  plan,  use  would  be  made  of  the  other  as  a  secondary  guide. 
All  the  items  under  Mexico  in  a  regional  treatise  should  follow  a 
systematic  order  of  presentation;  while  all  examples  of  a  certain 
kind  of  lakes  in  a  systematic  treatise  should  follow  a  regional  order 
of  presentation. 

A  complete  geographical  treatise,  regional  or  systematic,  would  be 
inconveniently  bulky.  Abbreviated  editions  would  be  in  demand,  and 
they  might  be  abbreviated  in  several  ways.  In  one  way,  unimportant 
or  inconspicuous  items  would  be  omitted,  and  important  or  conspicuous 
items  retained,  wherever  or  whatever  they  might  be.  In  another  way, 
remote  items  might  be  omitted  and  home  items  retained.  In  a  third 
way,  difficult  items  would  be  omitted  and  elementary  items  retained. 
Thus  handbooks  and  school  books  would  be  developed. 

There  can  be  little  doubt  that  the  abbreviated  or  simplified  editions 
would  gain  in  value  with  the  approach  to  completeness  of  the  treatises 
on  which  they  were  based,  as  well  as  with  the  competence  of  their 
authors.  A  hundred  years  ago  the  best  geographies  were  necessarily 
silent  concerning  the  then  extensive  unexplored  parts  of  the  world. 
To-day  the  best  geographies  contain  a  much  larger  body  of  information 
than  their  predecessors,  but  they  are  still  silent  concerning  many  of 
the  more  advanced  problems  of  geography.     A  hundred  years  hence 
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there  may  be  still  much  to  learn,  hnt  great  progress  will  by  that  time 
have  been  made  in  the  more  philosophical  phases  of  geography,  to 
which  attention  is  not  yet  sufficiently  directed.  It  is  especially  with 
the  object  of  calling  attention  to  some  of  these  phases  that  this  note 
IS  written. 

The  direction  in  which  geographical  progress  is  to  be  made  in  the 
next  hundred  years  may  perhaps  be  forecast  from  the  direction  of 
prepress  in  the  last  hundred.  Greography  used  to  be  a  "  study  of  the 
Earth  and  its  inhabitants."  Items  were  brought  ti^ether  in  great 
number ;  they  were  described  more  or  less  empirically ;  but  there  was 
no  sufficient  effort  made  to  explain  and  to  correlate  them.  Correlation 
was  greatly  promoted  by  Rttter  and  his  followers.  Qeography  then 
became,  not  simply  a  study  of  independent  items,  but  a  study  of  the 
Earth  and  its  inhabitants  in  their  mutual  relations.  With  the 
advance  of  science  in  general,  the  description  of  geographical  items 
became  more  and  more  explanatory;  but  progress  in  the  larger 
problems  of  correlation  was  retarded  for  half  a  century  by  the  preva- 
lence of  a  teleological  philosophy,  and  until  this  was  replaced  by  the 
doctrine  of  evolution,  the  modem  phase  of  geography  could  not  be 
reached. 

In  its  present  modem  phase,  geography  is  essentially  concerned 
with  the  rational  correlation  of  the  items  that  fall  under  its  two  parts : 
on  the  one  hand,  the  items  of  inorganic  conditions  that  constitute  the 
physical  environment  of  living  forms ;  and  on  the  other  hand,  the 
items  of  organic  response  made  by  living  forms  to  their  environment. 
The  first  of  these  two  parts  is  commonly  called  physical  geography. 
In  the  United  States  this  term  is  coming  to  be  condensed  into  physio- 
graphy.* The  second  part  has  no  name ;  it  includes  certain  phases  of 
political  and  commercial  geography,  and  it  goes  much  further  than 
either,  because  it  is  concerned  with  all  forms  of  life  instead  of  only 
with  man  and  what  is  useful  to  him.  It  will  here  be  called  onto- 
graphy ;  the  main  root  of  the  word  corresponding  to  that  of  palaeontology, 
and  the  termination  agreeing  with  that  of  physiography  and  of 
geography. 

Thus  understood,  geography  is  concerned  with  the  combination 
of  physiography  and  ontography — that  is,  with  the  correlation  between 
inorganic  environment  and  organic  response.  Individual  items,  such 
as  the  course  of  an  ocean  current,  the  path  of  a  valley,  the  area  of  a 
forest,  the  population  of  a  village,  fall  under  the  physiographic  or  the 
ontographic  division  of  the  subject,  and  must  there  l>e  studied  as  care- 
fully and  rationally  as  possible;  but  they  will  fail  to  attain  a  truly 


*  Thus  employed,  phyfliop^rapby  is  not  directly  oonoemofl  with  astronomy  and 
jifeology,  or  with  physics  and  chemistry,  as  it  has  come  to  bo,  nnfortnnatoly,  in  my 
opinion,  in  England. 
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geographic  quality  as  long  as  they  are  treated  independently,  instead 
of  being  brought  into  proper  correlation  with  their  fellows.  The 
physiographic  items,  regarded  as  elements  of  controlling  environment, 
must  be  associated  in  thorongh-going  geographical  work  with  the 
ontographic  responses  that  they  have  evoked.  The  ontographic  items, 
regarded  as  responses  to  environing  conditions,  must  be  associated  with 
the  physiographic  controls  by  which  they  have  been  governed.  The 
course  of  a  current  will  affect  the  distribution  of  living  forms  or  the 
lines  of  navigation ;  the  path  of  a  valley  will  determine  the  location  of 
roads  and  villages ;  the  area  of  a  forest  is  the  response  to  land  form, 


FIG.  1. 


climate,  and  soil ;  the  population  of  a  village  depends  on  many  environ- 
ing factors.  No  full  measure  of  geographical  treatment  will  be  reached 
by  the  student  who  restricts  his  work  either  to  the  inorganic  or  to  the 
organic  half  of  the  subject.  Those  who  wish  in  train  themselves  to  be 
fully  equipped  geographers  should  gain  not  only  the  capacity,  but  also 
the  habit  of  giving  due  attention '  to  ontography  and  physiography 
combined.  The  best  geographical  works  to-day  clearly  enough  exhibit 
the  beginning  of  this  double- consideration  of  their  subject,  but  they 
usually  fall  short  of  carrying  the  treatment  thoroughly  and  uniformly 
over  all  aspects  of  the  subject,  and  they  commonly  fail  to  show  that 
their  plan  of  treatment  has  been  adopted  in  accordance  with  a  sufficiently 
comprehensive  view  of  geography  as  a  whole.  It  is  still  usual  in  the 
best  modem  books  to  find  many  facts  described  as  if  they  were  lonesome 
individual  occurrences  instead  of  members  of  a  recognized  class,  and 
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to  find  their  desoripiion  oloeed  before  they  have  been  Bystematioally 
correlated  with  their  responses  or  their  controls. 

The  quality  of  geography  as  a  whole  may  be  presented  and  empha- 
sized by  a  simple  graphic  device  that  experience  has  shown  to  have 
some  value.  Imagine  the  four  frameworks,  £,  A,  O,  L,  Fig.  1,  to  stand 
in  a  vertical  plane  over  the  line  EL,  and  to  contain  compartments  for 
all  the  topics  of  systematic  physiography  under  the  larger  headings  of 
the  Earth  as  a  globe,  the  atmosphere,  the  oceans,  and  the  lands.  The 
compartments  may  be  taken  to  represent  types,  with  respect  to  which 
actual  examples  are  classified.  It  may  be  briefly  pointed  out-,  although 
it  is  not  intended  to  delay  here  in  explaining  all  the  practical  value  of 
this  part  of  the  device,  that  the  observer  is  greatly  aided  in  his  work  if 
he  carries  mentally  into  his  field  of  study  a  well-arranged  framework 
on  which  the  types  that  embody  the  results  of  all  previous  investiga- 
tions are  carefully  defined  and  arranged ;  for  there  can  be  no  question 
that  the  habitual  treatment  of  every  observed  physiographic  item  as 
far  as  possible  as  a  member  of  a  known  class,  is  a  most  practical  and 
serviceable  aid  in  field  observation  and  record.  The  framework  must 
not,  however,  be  imagined  to  represent  a  rigid  and  unchangeable 
scheme;  it  should  be  elastic  and  adjustable,  constantly  modified  in 
response  to  accepted  suggestions  for  improvement  as  investigation 
progresses. 

Physiography  is  to-day  relatively  well  developed ;  and  the  classifica- 
tion of  its  parts  representable  in  a  framework  is  fairly  well  advanced, 
although,  for  that  matter,  there  is  yet  by  no  means  so  general  an  agree- 
ment among  physiographers  with  respect  to  the  systematic  subdivision 
and  arrangement  of  the  items  with  which  they  have  to  deal  as  there 
is  among  botanif^ts  and  zoologists  with  respect  to  the  systematic  classi- 
fication of  plants  and  animals.  Some  physiogp*aphers,  for  example,  treat 
rivers  and  oceans  in  one  division  apart  from  the  lands;  others  treat 
oceans  and  coasts  together,  before  the  lands  have  been  studied ;  but 
both  these  plans  are  fortunately  unusual.  Ontography,  on  the  other 
hand,  has  hardly  any  recognized  scheme  of  treatment ;  it  has  still  to  be 
systematically  studied.  The  framework  on  the  further  side  of  Fig.  2, 
by  which  a  classification  of  organic  responses  is  here  roughly  iudicated, 
must  therefore  be  taken  for  the  present  as  suggesting  what  may  yet  be 
done  rather  than  as  representing  what  has  already  been  done  in  this 
direction. 

Even  the  limits  of  ontography  are  not  yet  agreed  upon,  and  in  con- 
sidering with  historians,  zoologistp,  and  botanists  how  far  this  division 
of  geography  may  be  reasonably  extended,  it  is  sometimes  the  case  that 
one  encounters  certain  indications  of  jealousy  and  accusations  of  tres- 
pass. Here,  however,  as  in  other  sciences,  it  is  not  so  much  the  object 
studied  as  the  relation  in  which  it  is  studied  that  determines  its 
place  in  a  scientific  classification.     The  same  object  maj  be  studied  in 
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its  varied  relations  nnder  several  different  sciences.  Surely  history, 
zoology,  and  botany  make  nse  of  geographical  items  so  often  that  there 
can  be  little  ground  of  just  complaint  if  geography  finds  occasion  to 
examine  facts  that  are  commonly  associated  with  these  other  divisions 
of  knowledge.  The  most  reasonable  method  of  determining  the  limits 
of  ontography  seems  to  be  the  following :  Select  certain  examples  of 
uodoubtedly  ontographic  facts,  and  then,  under  the  principle  of  con- 
tinuity, follow  the  lead  of  the  classes  to  which  these  facts  belong  as  fur 
as  they  can  be  traced;  otherwise  the  limits  must  be  arbitrary  or 
conventional.  There  will  be  thus  found  certain  facts  that  are  indisput- 
ably and  centrally  ontographic,  while  others  are  peripheral,  and  are 


■  I  If 


FIG.  2. 

more  or  less  shared  with  other  sciences ;  but  in  the  latter  case,  all  the 
sciences  concerned  are  equally  trespassers.  These  abstract  considera- 
tions may  be  illustrated  to  advantage  by  some  concrete  examples. 

The  location  of  a  village  at  the  head  of  a  bay  on  the  sea-coast  must 
be  considered  by  every  one  to  be  a  geographical  item,  and  according  to 
the  plan  here  presented  it  will  fall  under  the  ontographic  half  of  the 
subject.  In  old-fashioned  geography,  such  an  item  would  have  been 
empirically  stated,  without  explanation  of  its  meaning;  in  moro 
modem  geography,  it  would  be  rationally  described  as  an  example  of 
a  class  of  responses  in  which  man's  way  of  doing  things  is  determined 
by  his  physiographic  surroundings.  Need  having  arisen  of  interchange 
between  land  and  sea  (this  itself  being  an  important  ontographic  matter), 
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the  coast-lino  gains  importanoe  beoaose  it  separates  two  kinda  of 
activities;  and  protected  points  on  the  shore-line,  such  as  bay  heads, 
become  of  exceptional  importance,  because  here  the  interchange  between 
the  two  kinds  of  activities  can  be  effected  with  the  least  difficulty. 
Now,  the  essential  quality  of  this  item  is  that  certain  organic  inhabitaiitB 
of  the  Earth  have  foand  it  to  their  advantage  to  be  guided  in  certain 
actions  by  the  conditions  of  their  inorganic  environment.  Henoe,  under 
the  principle  of  continuity,  every  other  item  in  which  an  organisui  is 
thus  guided  to  act  in  certain  ways  is  also  of  an  essentially  ontographic 
quality.  It  matters  not  whether  the  organism  is  man,  animal,  or  plant, 
whether  the  action  is  conscious  or  unconscious,  whether  it  is  of  great  or 
little  importance ;  the  essential  feature  is  that  the  item  must  involve  a 
response  or  reaction  of  organism  to  environment.  It  is  only  by  adopting 
an  arbitrary  limit  for  ontography,  and  hence  also  for  geography,  that 
anything  narrower  than  this  broad  definition  can  be  regarded  as 
indicating  its  field. 

The  whole  content  of  ontography,  thus  broadly  defined,  is  not 
known,  because  its  field  has  not  yet  been  carefully  examined ;  but 
enough  is  already  known  to  show  that  the  subject  is  of  great  and  varied 
interest.  It  may  be  reviewed  in  two  ways  :  all  kinds  of  items  found 
in  the  physiographic  framework  may  be  examined  as  to  their  responses 
in  the  organic  world ;  or  all  kinds  of  organisms  may  be  examined  to 
see  how  far  their  structures,  actions,  and  distribution  are  responses  to 
physiographic  controls.  For  example,  in  response  to  the  important 
physiographic  control  of  gravity,  one  finds  the  development  of  dorsal 
and  ventral  structures  in  many  animals ;  those  which  escape  this  control 
are  the  minute  organisms  that  are  wafted  about  in  the  atmosphere,  and 
the  jelly-like  organisms  that  float  indifferently  in  one  attitude  or  another 
in  water.  Again,  one  finds  many  details  of  bony  structure  and  muscular 
arrangement  adapted  to  support  the  body  against  the  pull  of  its  weight. 
The  habit  of  building  walls  vertical  and  of  grading  railroads  nearly 
horizontal  come  under  the  same  control.  Even  language  is  affected 
indirectly,  as  in  such  adjectives  as  grave  and  upright,  in  their  figura- 
tive meanings.  On  the  other  hand,  one  finds  in  the  growth  of  trees 
the  responses  to  many  controls — to  gravity  and  the  search  for  ground 
water  in  the  growth  of  the  roots,  to  gravity  and  the  search  for  light 
and  air  in  the  growth  of  the  stem,  to  form  of  land  surface  and  depth 
and  character  of  soil  as  well  as  to  various  elements  of  climate  in  the 
determination  of  distribution. 

It  is  evident  that  in  most  cases  the  responses  above  mentioned  are 
not  the  result  of  the  immediate  adjustment  of  organism  to  environment, 
but  of  a  gradual  adjustment  through  long  periods  of  past  time,  per- 
petuated through  inheritance,  provided  the  controlling  conditions  and 
need  of  adjustment  still  persist.  The  use  of  oxygon  in  respiration, 
universal  in  all  plants  and  animals,  is  a  case  in  point.     This  habit  must 
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be  tuken  a»  indicating  th«  preaenoo  of  free  oxygen  in  the  onoan  (din- 
solved)  or  in  the  utmoaphere  Binoe  the  earliest  geologioal  perioda  from 
which  fossils  are  preserved ;  the  habit  perBistB  beoaase  the  need  and  the 
opportunity  still  endure.  The  fur  of  nuuiy  land  mammals  is  a  response 
to  climatic  controls ;  but  in  the  marine  mammals  that  are  in  all  pro- 
bability descended  from  far-bearing  anoestors,  the  fur  is  replaced  by 
blubber.  Examples  of  more  immediate  adjustment  are  chiefly  found  in 
actions,  as  when  horses  aud  cattle  on  the  western  semi-arid  plains  of 


the  United  States  wear  paths  from  pasturing  uplands  to  watering- 
places  in  the  valleys,  and  yet  here,  as  before,  habit  formed  through 
long  inheritance  is  the  mainspring  of  action. 

The  classifioation  employed  in  the  ontographio  framework  may,  in 
view  of  what  has  now  been  said,  be  imagined  to  follow  either  one  of 
two  plans.  In  one  plan,  all  the  responses  to  one  kind  of  control  are 
gathered  in  a  sin^lo  compartment,  and  there  would  be  as  many  ontu- 
graphic  as  physiographic  compartments ;  this  plan  is  followed  in  Fig.  2. 
lu  the  ether  plan,  each  compartment  would  correspond  to  a  kind  of 
organism,  and  there  would  be  as  many  compartments  as  might  be 
needed  to  contain  the  subdivisions  of  the  vegetable  ond  animal  king- 
doms.    Whichever  plan  is  adopted,  there  can  be  little  doubt  that  when 
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ontography  is  as  well  developed  as  physiography,  geography  will  be 
greatly  advanced.  That  stage  of  the  development  of  our  subject  may 
be  represented  in  Fig.  3,  in  which  the  correlation  of  physiographio  and 
ontographic  items  is  indicated  by  lines  that  stretch  across  from  one 
framework  to  the  other,  the  first  of  the  above-mentioned  two  plans  for 
ontographic  classification  being  here  again  illustrated.  The  oonscioiis 
recognition  and  discnssion  of  the  correlations  thus  indicated  graphically 
by  the  cross-lines  is  indispensable  for  the  fnll  development  of  modem 
geography. 

It  should  be  noted  in  passing,  but  for  the  present  only  in  the  briefest 
manner,  that  there  are  innumerable  correlations  to  be  fonnd  also  among 
the  items  of  each  framework,  considered  alone.  For  example,  London 
markets  are  to-day  supplied  with  meat  products  from  Argentina  and 
Aubtralia,  where  herds  of  cattle  and  flocks  of  sheep  find  cheap  pasture 
on  broad  plains  fit  for  few  other  uses  than  grazing :  these  are  correlations 
among  items  on  the  ontographic  framework.  On  the  other  hand,  the 
cliffs  of  Cornwall  result  from  the  interaction  of  waves  driven  by  winds 
excited  by  sunshine  and  of  currents  involved  in  tides  excited  by  lunar 
attraction,  on  the  rocky  structures  exposed  along  the  present  ooast-line 
by  crustal  movements.  Again,  in  a  maturely  dissected  region,  such  as 
the  Piedmont  belt  of  North  Carolina,  one  may  recognize  the  wonderfully 
delicate  interdependence  of  hillside  slopes,  soil  creep,  stream  wash,  and 
river  work  that  is  involved  in  the  thoroughly  organized  condition  of 
the  drainage  systems  there  established.  Both  these  examples  exhibit 
correlations  of  items  on  the  physiographic  framework.  None  of  these 
correlations  are,  however,  shown  in  the  diagrams,  for  fear  of  too  great 
a  confusion  of  lines.  With  this  digression,  we  may  return  to  the  con- 
sideration  of  Fig.  3. 

Imagine  now  a  vertical  plane,  MN,  parallel  to  the  planes  of  the  two 
frameworks  and  midway  between  them.  This  new  plane  will  be  inter- 
sected by  all  the  cross-lines  of  correlation,  and  the  summary  of  all  the 
points  of  intersection  may  be  taken  to  exhibit  the  whole  content  of 
systematic  geography.  The  plane  may  be  shifted  towards  one  or  the 
other  framework,  if  it  is  desired  to  give  greater  emphasis  to  one  or  to 
the  other  part  of  geography,  but  the  well-balanced  geographer  will 
doubtless  prefer  to  hold  the  plane  in  a  midway  position,  as  here  indi- 
cated. In  case  the  biological  classification  of  ontographic  items  were 
adopted,  the  lines  of  correlation  would  not  be  parallel ;  a  group  of  lines 
would  radiate  from  each  kind  of  physiographic  control  in  the  nearer 
framework  to  all  of  its  ontographic  responses,  and  various  lines  from 
numerous  kinds  of  controls  would  be  focussed  on  the  kind  of  organism 
in  the  further  framework  that  responded  to  them. 

It  was  stated  above  that  this  graphic  device  has  been  found  by 
experience  to  have  some  value  in  indicating  the  compound  nature  of 
geography,  as  it  is  here  de6ned,  and  in  illustrating  the  relation  of  its 
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partfi.  It  has  a  further  value,  namely,  an  aid  in  the  praotioal  analysis 
of  a  geographer's  work.  If,  in  the  coarse  of  exploration  or  other  study, 
an  item  of  physiographic  nature  is  found,  the  geographer  must  at  once 
seek  to  place  it  in  its  proper  relation  to  all  other  physiographic  items, 
and  to  discover  all  the  ontographic  responses  that  it  has  excited.  If 
an  ontographic  item  is  discovered,  its  physiographic  controls  must  be 
sought  for,  and  the  correlations  between  the  two  must  be  studied  out. 
This  may  seem  so  simple,  so  manifest,  that  it  is  hardly  worth  the  saying ; 
yet  if  any  standard  work  on  geography  is  examined  and  analyzed,  it 
will  be  found  far  from  complete  in  the  sense  of  completeness  here 
indicated.  The  work  will  undoubtedly  give,  more  or  less  explicitly, 
many  examples  of  correlation  between  controlling  environment  and 
responding  organism,  and  it  will  thus  confirm  more  or  less  clearly  the 
compound  nature  of  geography  here  exposed;  but  it  will  be  only  by 
way  of  rare  exception  that  both  phases  of  the  subject  are  systematically 
presented,  and  that  the  correlations  between  them  are  consciously  and 
completely  analyzed.  Exploration,  in  so  far  as  matters  of  occurrence 
and  location  are  concerned,  has  now  been  well  advanced ;  exploration, 
in  so  far  as  thorough  analysis  of  cause  and  effect  is  concerned,  still 
affords  plentiful  opportunity  for  the  investigator.  There  can  be  little 
question  that  studious  observation  and  thorough  record  will  be  greatly 
aided  when  some  such  method  of  analysis  as  is  here  indicated  shall  have 
become  familiar  and  habitual. 

A  few  illustrations  may  be  given  to  exhibit  the  breadth  of 
geography,  when  it  is  expanded  by  the  due  consideration  of  its  many 
parts.  One  is  taken  from  an  account  of  the  oasis  of  Souf,  in  the  Algerian 
Sahara,  by  Brunhes  of  Freibourg.  This  observer  points  out  a  relation 
between  the  sandy  surface  of  the  oasis  and  the  character  of  the  people 
as  follows :  every  walking  animal  leaves  its  track  in  the  sand,  and  from 
this  follows  an  extraordinary  skill  on  the  part  of  the  natives  in  tracking 
men  and  beasts ;  individual  footprints  can  be  recognized  and  followed 
through  a  confusion  of  crossing  trails,  where  the  untrained  eye  of  a 
European  would  be  unable  to  distinguish  one  track  from  another.  As  a 
result,  theft  is  said  to  be  less  common  in  the  sandy  Souf  than  in  the 
stony  oases ;  the  thief  is  so  surely  tracked  and  found  that  thieving  is 
unprofitable. 

Another  example  is  furnished  by  Lug6on  of  Lausanne,  who  describes 
the  relation  between  villages  and  alluvial  fans  in  the  higher  valleys  of 
the  Alps.  The  fans  offer  the  best  sites  for  cccupation ;  nearly  every 
fan  has  its  own  village,  each  with  its  own  organization,  and  the  dis- 
tribution of  villages  depends  closely  on  the  distribution  of  fans.  As 
most  of  the  fans  are  of  small  area,  most  of  the  villages  must  be  of  small 
size.  An  earlier  writer  has  instanced  the  development  of  these  small 
village  communities  as  illustrating  the  innate  spirit  of  independence 
in  the  Swiss  people;  but  Lug^on  points  out  that  small  communities 
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neoessarily  result  from  the  small  fans,  and  then  aptly  inquires  whether 
the  spirit  of  independence  is  not  more  probably  a  oonsequenoe  than  a 
cause  of  the  subdivision  of  village  communities. 

Instances  of  this  sort  might  be  given  in  great  number.     Bakn,  the 
petroleum  port  on  the  arid  shores  of  the  Caspian,  has  rapidly  grown  to 
a  population  of  something  like  150,000  souls   in  consequence  of  the 
discovery  and  exploitation  of  rock  oil  near  by.      So  large  a  population 
needs  an  abundant  water-supply,  not  easily  to  be  had  in  a  region  of  so 
dry  a  climate  as  that  of  western  Asia.     Water  could  be  brought  at  a 
considerable  expense  from  a  river  over  50  miles  away,  but  capitalists 
hesitate  to  undertake  the  construction  of  so  long  an  aqueduct  for  a  city 
whose  population  will  mostly  move  away  when  the  oil-wells  g^ve  out ; 
hence  at  present  the  local  supply  from  wells  of  unsatisfactory  quality  is 
supplemented  by  distillation  from  the  brackish  Caspian,  oil  fuel  being 
very  cheap,  and  an  ingenious  system  of  boiling  and  condensation  pro- 
ducing four  pounds  of  distilled  water  for  one  pound  of  fuel.     Nowhere 
else  in  the  world  is  a  distillery  run  on  so  large  a  scale  and  with  so 
temperate  an  object !     And  who  shall  say  that  Baku's  rapid  growth  and 
uncertain  life,  as  well  as  its  peculiar  water-supply,  are  not  ontographic 
items  ? 

It  is  not  intended  to  assert  that  all  the  examples  of  cause  and  conse- 
quence that  might  be  given  are  established  beyond  dispute,  but  rather 
that  they  show  the  importance  of  making  a  thorough  collection,  a 
careful  analysis,  and  a  systematic  classification  of  all  such  examples 
in  order  to  carry  forward  the  development  of  geography  and  to  dis- 
cover its  entire  content.  Errors  may  evidently  be  made  in  speculations 
of  this  kind ;  for  example,  it  does  not  seem  safe  to  follow  the  statement 
of  a  famous  geographer  to  the  effect  that  the  (supposed)  taciturnity 
of  the  American  Indian  resulted  from  the  darkness  of  the  forest  in 
which  he  lived.  It  is  on  the  careful  analysis  of  abundant  observations, 
rather  than  on  the  refusal  to  speculate  as  to  cause  and  consequence, 
that  geography  will  thrive. 

It  is  desirable  that  geography  should  be  presented  even  to  beginners 
as  a  subject  involving  the  correlation  of  physiographic  and  ontographic 
items.  When  the  globular  form  of  the  Earth  is  taught„that  is  the  time 
to  point  out  how  largely  the  modern  development  of  commerce  results 
from  the  nearly  level  form  that  a  globe  alone  possesses.  When  the  size 
of  the  Earth  is  taught,  that  is  the  time  for  telling  about  the  effects 
of  its  size  in  isolating  savage  races,  and  thus  producing  differences 
of  language  and  customs,  as  well  as  for  showing  how  greatly  modem 
means  of  transportation  and  communication  have  overcome  the  earlier 
effects  of  isolation.  With  the  form  and  rotation  of  the  Earth  there 
should  be  immediately  associated  the  modern  habit  of  laying  out  the 
boundaries  of  unsurveyed  territories,  as  in  North  America,  Australia, 
and  Africa,  along  the  meridians  and  parallels ;  and  so  on  through  the 
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whole  subject.  The  young  student  may  thus  be  thoroughly  infected 
with  the  idea  of  correlation,  and  from  such  an  introduction  to  geography 
he  may  more  probably  contribute  afterwards  to  its  advancement  than 
if  he  had  been  taught  in  the  old-fashioned  empirical  way,  or  in  the 
more  modern  method  of  imperfectly  developed  correlation. 

The  most  important  steps  towards  the  fuller  development  of 
geography  therefore  seem  to  be,  first,  the  formation  of  the  habit  of 
looking  fur  correlations  of  physiographic  and  ontographic  items  ;  and, 
second,  the  development  of  a  well  -considered  classification  of  all  items, 
physiographic  and  ontographic,  so  that  all  may  be  considered  in 
reference  to  their  fellows. 


A  JOURNEY  ACROSS  THE  NYIKA  PLATEAU. 

By  J.  McCLOXJNIE,  Head  of  the  Soientiflo  Depariment,  British  Central  Africa 

Proteotorate. 

The  following  pages  describe  a  journey  from  Karonga,  vid  Fort  Hill,  to 
Kkata  bay,  undertaken  with  the  object,  firstly,  of  obtaining  a  precise 
knowledge  of  the  north-western  portion  of  Nyasaland  and  its  agricultural 
prospects ;  and,  secondly,  of  making  botanical  and  zoological  collections. 
The  journey  was  to  be  made  over  little-known  and  sparsely  inhabited 
country,  and  it  was  therefore  thought  advisable  to  halt  only  one  day, 
or  at  most  two,  at  any  place,  because  of  the  question  of  food  for  native 
carriers,  and  the  poesibility  of  their  deserting  in  any  awkward  situation. 
These  reasons,  therefore,  did  not  allow  of  extensive  collections  being 
made.  No  information  of  the  country  to  be  traversed  could  be  obtained 
beforehand,  and  only  from  native  reix)rt  could  I  leam  that  it  was 
sparsely  populated  and  mountainous. 

In  order  that  the  record  of  the  journey  might  be  more  useful,  I 
endeavoured  to  make  a  map  of  the  country  by  prismatic  compass  and 
plane -table  survey.  Being  without  astronomical  instruments,  sextant, 
etc.,  I  was  unable  to  fix  by  latitude  any  of  the  important  positions, 
hence  the  accompanying  map  is  only  approximately  correct.  The  hazy 
nature  of  the  atmosphere  at  this  season  of  the  year  rendered  distances 
"  by  estimation  "  very  liable  to  be  in  error ;  this,  however,  I  sought  to 
correct  as  far  as  possible  by  marching,  but  this  is  also  a  source  of  error. 
The  heights  of  the  mountains  and  other  places  I  ascertained  by  boiling- 
point  thermometer  (tables  from  *  Hints  to  Travellers '),  and  by  the 
same  instrument  the  height  of  Lake  Nyasa  I  reckoned  to  be  1251  feet 
above  sea-level.  On  existing  maps  it  is  given  as  1590  feet,  but  by  what 
method  arrived  at  I  cannot  say.  It  is  unfortunate  that  as  yet  the  exact 
altitude  of  Chiromo  (at  the  junction  of  the  Ruo  and  Shire  rivers)  has 
not  been  fixed  by  spirit-levelling  from  Chinde.    A  recent  railway  survey 
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asBTimcd  tbat  Chiromo  was  500  feet  above  sea-level,  and  by  spirit- 
levelling  thenoo  placed  the  height  of  the  barometer  at  Zomba  observatory 
as  3323  feet,  which,  on  continuation,  gave  the  height  of  Lake  Nyasa 
as  nearly  1600  feet.  A  late  boundary  commission  passing  through 
Chiromo  fixed  its  height  at  125  feet  above  sea-level,  and  by  applying 
the  reduction  (  —  375  feet)  to  the  B.M.  near  Zomba,  the  height  of  the 
barometer  is  given  as  2948  feet ;  whereas  by  boiling-point  thermometer 
it  comes  out  as  2960  feet,  a  difference  of  1 2  feet  only,  which  strengthens 
my  figures  of  1251  feet  as  the  correct  altitude  of  Lake  Nyasa,  and  also 
the  heights  determined  throughout  the  journey,  every  precaution  being 
taken  to  ensure  correct  readings. 

Leaving  Earonga  on  August  28,  my  intention  was  to  proceed  inland 
duo  west ;  but  as  the  natives  of  this  district  are  unsuitable  as  porters 
for  long  journeys,  it  was  advisable  that  I  should  go  to  Fort  Hill,  ^where 
carriers  are  much  stronger  and  able  to  travel  on  protracted  journeys 
over  hilly  country. 

Karonga  was  left  at  10  a.m.,  and  the  Mpata  Hill  resting-plaoe  reached 
early  in  the  afternoon.  The  river  Rukuru,  about  ankle-deep  and 
30  feet  wide,  was  crossed  nearly  halfway  from  Karonga,  the  Stevenson 
road  again  touching  the.  left  bank  of  this  stream  at  a  curve  adjacent  to 
the  south-east  slopes  of  Mpata.  I  ascended  the  small  hill  on  the  right 
of  the  road  to  see  the  nature  of  the  oountrj'  to  the  west,  and  to  obtain 
rays  to  Masisi  mountain ;  bat  the  hazy  atmosphere  rendered  this  any- 
thing but  sati8factor}%  making  distant  objects  indistinct  and  near  hills 
appear  erroneously  far  off.  It  was  from  this  cause  impossible  to  fix 
a  satisfactory  base-line  from  which  io  commence  plane-table  vrork. 
Botanical  specimens  were  unobtainable  in  this  extremely  dry  and 
parched  region  owing  to  it  having  recently  been  burned,  the  only 
green  vegetation  visible  being  the  banana  groves  of  the  natives,  the 
fruit  from  which,  together  with  milk,  forms  the  chief  means  of  sub- 
sistence. Notwithstanding  the  aridness  of  the  country,  cattle  here 
were  in  splendid  condition  and  numerous.  The  journey  was  continued 
towards  Fort  Hill,  camp  being  pitched  en  route  at  the  Lufira  stream, 
which  has  a  good  flow  of  clear  water.  From  this  point  the  hitherto 
well-engineered  Stevenson  road  becomes  more  diiHcult,  and  appears 
not  to  have  been  so  well  surveyed.,  I  understand  tbat,  through  the 
illness  and  death  of  the  original  surveyors,  the  completion  of  the  road 
was  deferred  to  a  later  date. 

From  the  Lufira  stream  to  the  summit  of  Chambo  hill  the  country 
is  well  wooded,  has  good  grazing-ground,  is  undulating,  with  generally 
a  rich  dark  soil.  In  the  dry  seasons  the  rainfall  may  be  deficient,  but 
the  average  precipitation  probably  ranges  from  50  to  70  inches  annually. 
The  general  elevation  of  the  country  is  about  2800  feet  above  sea-level, 
with  ridges  running  up  to  about  4000  feet,  while  its  principal  mountain. 
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**  Chisitu,"  may  touch  5500  feet.  The  Chambo  stream,  which  rises 
from  the  southern  slopes  of  the  Nanaitawa  range,  and  flows  along  the 
northern  slopes  of  Chisitn,  was  dry  at  the  crossing,  bat,  as  will  be  seen 
later,  had  plenty  of  water  a  few  miles  higher  up.  Fort  Hill  was 
reached  in  two  and  a  half  days  from  Earonga.  The  station  is  sitaated 
on  what  is  termed  the  *'  Nyasa-Tanganyika "  plateau.  The  Hasuku 
range  of  mountaius  is  about  12  miles  to  the  north  of  the  station,  and 
rises  to  some  7500  feet. 

Obtaining  sufficient  porters  from  Mr.  Farnill-S:ott,  the  oollecior  at 
Fort  Hill,  I  left  his  hospitable  roof  and  proceeded  due  south  towards 
the  Namitawa  mountains,  which  appeared  about  20  miles  away.  The 
general  level  of  this  plateau  (judged  from  the  boiling-point  thermometer 
height  of  37G5  feet  for  the  collector's  house)  is  some  3700  feet,  and  in 
the  neighbourhood  of  my  route  was  very  sparsely  populated.  A  few 
huts  of  very  primitive  construction  were  passed,  and  after  three  and  a 
half  hours'  travelling  over  thinly  timbered  land  the  village  of  Chief 
Pangella  was  reached,  on  the  banks  of  the  upper  waters  of  the  Loangwa. 
Surrounded  by  a  stout  stockade,  his  hundred  odd  people  exist  in  huts 
built  closely  together,  some  of  which  were  scarcely  distinguishable  from 
those  of  the  cattle.  The  land  here  was  cut  deeply  by  the  annual  floods 
of  the  Loangwa,  and  revealed  rich  soil  to  a  depth  of  10  feet  The 
principal  cereal  grown  by  these  people  is  named  "  ma'eri,"  or  **  maweri " 
(possibly  Panicum  mtliaceum),  and  is  largely  used  in  the  brewing  of 
beer,  as  well  as  in  the  making  of  food  in  the  form  of  porridge.  In 
cultivation  it  is  Eown  broadcast  on  circular  pieces  of  land,  sometimes 
one  acre  or  two  acres  in  extent,  surrounded  by  a  fence  against  the 
intrusion  of  game.  Heavily  timbered  ground  is  selected  on  which  to 
grow  the  crop ;  the  branches  of  the  trees  are  lopped  off  about  6  feet 
from  the  ground,  and  all  laid  thickly  thereon  to  dry,  and  ultimately 
to  be  burned  as  the  rainy  sectson  approaches.  Many  trees  in  the 
vicinity  of  these  gardens  are  thus  denuded  of  their  branches  for  the 
cultivation  of  this  crop.  It  is  a  method  of  ancient  date,  as  evidenced 
by  the  trees  all  over  the  plateau  having  at  one  time  received  similar 
treatment. 

Continuing  the  journey,  Namitawa  was  reached  in  three  hours. 
The  influence  of  the  7000-feet  peaks  is  apparent  in  the  rank  vegetation 
at  the  base.  Large  "  mbemba  "  trees  laden  with  a  rather  tasteless  fruit 
similar  to  the  Musuku  are  plentiful,  and  had  there  been  more  streams  of 
the  size  of  the  Loangwa,  this  part  of  the  country  would  have  provided 
excellent  land  for  the  cultivation  of  coffee.  As  it  is,  there  are  many 
miles  of  suitable  land,  extending  from  the  base  of  Namitawa  to 
Chisitu  and  its  neighbourhood.  The  massive  rock  formation  of  Nami- 
tawa resembles  Mount  Mlanje  (in  the  Shire  highlands)  in  its  grey 
granite,  cut  by  deep  ravines,  from  which  at  this  i)eriod  of  the  year 
trickle  streamlets,  absorbed  by  the  ])arched  land  before  they  run  a  mile 
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towards  the  plain.  Similarly  with  the  Loangwa,  in  which,  even  at 
Pangella'B  village,  there  seemed  to  be  less  flow  than  there  was  at  the 
foot  of  the  mountain. 

After  pitching  my  camp  beside  one  of  these  streams,  I  ascended  a 
precipitous  spur  of  the  mountain  to  ascertain  the  nature  of  the  summit, 
and  make  collections.  Striking  objects  amongst  the  rocks  were  some 
examples  of  old  and  scraggy  Diasotis,  which  carried  a  profusion  of  dark 
purple  flowers,  their  bright  yellow  anthers  resembling  the  long  legs  of 
the  gaudy  purple  mason  wasp,  or  **  hornet  "as  it  is  commonly  named. 
Stunted  wind-blown  specimens  of  Vellozias  were  plentiful,  naked  of 
leaves  and  flowers,  and  it  is  difficult  to  imagine  how  it  is  that,  with  the 
rains,  such  shrubs  can  produce  such  delicate  white  wax-like  flowers,  or, 
as  in  the  small- growing  species,  the  tufts  of  which  are  rarely  over  a  foot 
high,  can  burst  into  a  mass  of  pale  purple  flowers  as  soon  as  the  atmo- 
sphere becomes  humid.  The  common  aloes  were  also  plentiful.  The 
summit  was  reached  after  3^  hours'  climbing,  and  was  found  to  be  of  no 
great  extent,  and  broken  by  deep  rocky  gorges. 

It  is  regrettable  that  the  majority  of  the  photographs  taken  on  the 
journey  have  not  been  a  success.  Every  precaution  was  exercised  in 
exposing,  packing,  and  developing,  but  many  of  the  plates  turned  out 
splotchy,  streaky,  and  unsatisfactory  ;  it  is  possible  that  they  may  have 
suffered  from  the  heat,  which  one  day  would  be  extreme,  while  the  next 
day,  from  a  change  of  altitude,  frost  would  be  experienced. 

The  Loangwa  flows  north  at  this  point,  thence  west  and  south-west. 
The  altitude  of  the  summit  of  Namitawa  (by  boiling-point  thermo- 
meter) was  7285  feet.  A  higher  point  was  seen  a  short  distance  off,  but 
separated  by  a  deep  ravine ;  I  estimated  that  it  was  nearly  150  feet 
higher.  After  taking  rays  to  important  hills  on  the  line  of  march,  I 
again  descended  the  spur  to  camp,  next  day  proceeding  round  about  6 
miles  to  the  Loangwa,  where  I  stayed  two  days.  Several  rodents  were 
secured  here,  also  some  botanical  and  zoological  specimens. 

The  carriers,  being  near  their  homes,  were  dissatisfied,  so  it  was 
advisable  to  got  farther  from  Fort  Hill  as  quickly  as  possible.  A  few 
huts  were  passed  on  the  way  to  Chisutu,  and  the  native  bupplied  plenty 
of  fresh  cow's  milk  and  other  produce. 

Much  mica  sparkles  on  the  ground  all  round  Namitawa,  and  there 
appears  to  be  a  fair  proportion  of  quartz  in  the  soil.  The  stream  Chambo 
was  seen  when  the  east  spur  of  Namitawa  was  rounded,  and  I  followed 
up  its  course  some  distance  to  a  village  which  would  be  due  south  of 
my  camp  at  the  Loangwa.  Arriving  at  this  village  about  1.30  p.m., 
I  decided  to  climb  a  prominent  peak  of  Namitawa.  This  was  an  easy 
ascent,  up  a  native  i)ath,  and  the  height  obtained  was  6945  feet.  In  a 
damp  comor  of  this  hill  at  6700  feet  the  flora  resembles  that  of  Mlanje 
at  5800  feet,  with  Hypericums^  Disaotis,  and  aloes.  The  country  here- 
about had  all  been  burned  recently,  and  was  not  productive  of  many 
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good  botanical  speoimens.   The  hunters,  however,  seoured  some  interedt- 
iag  birds. 

Starting  next  morning  for  two  hills  to  the  south  and  south-west, 
which  appeared  to  be  on  the  edge  of  a  small  plateau,  we  took  a  path 
leading  through  a  maze  of  undergrowth  of  heaths  and  short  shrabs. 
The  soil  was  gravelly  and  hard,  with  at  intervals  swift-ronning  streams 
from  the  slopes  of  Namitawa  flowing  to  the  Chambo  or  Lufira. 

We  marched  past  Eamboni  hill,  and  due  west  the  village  of  Namwiwi 
was  reached,  one  of  the  most  filthy  villages  I  have  ever  seen.  The 
population  is  perhaps  200  or  300  all  told,  and  exceptionally  dirty  in  its 
habits.  A  small  stream  runs  north-west  to  the  Loangwa,  along  which 
cattle  get  good  grazing  amongst  the  reeds.  Many  bird  specimens  of 
interest  were  obtained  in  the  one  day's  stay  here.  The  hill  Pinkwamba 
was  ascended  to  get  rays  to  Masisi  and  other  hills,  Masisi  appearing 
almost  due  east,  while  Panda  peak  could  faintly  be  discerned. 

Retracing  my  steps  to  Eamboni,  the  journey  was  continued  on  the 
plateau  before  referred  to.  The  path  led  up  by  a  climb  of  about  800 
feet,  then  winding  over  an  undulating  plateau  which  had  recently  been 
burned  over.  The  grass  grows  strong  and  long,  and  the  plateau  is 
dotted  here  and  there  with  small  clumps  of  trees,  which,  owing  to 
these  spots  being  dry,  had  not  escaped  the  fire,  interesting  botanical 
specimens  being  consequently  unobtainable.  A  better-watered  part  was 
reached  after  about  five  hours'  march  from  Eamboni  hill,  a  few  villages 
being  then  met  with,  and  cattle  in  good  condition  observed  in  con- 
siderable numbers.  Evidently  this  place  is  not  molested  by  wild 
animals,  as  cattle  are  not  housed  at  night,  but  sleep  in  the  open. 

Halting  at  a  village  in  a  slight  hollow,  we  obtained  4887  feet  as  the 
elevation,  while  the  previous  night  at  Namwiwi's  village  it  was  4551 
feet.  A  few  hours'  march  took  us  over  this  plateau  and  across  the 
upper  waters  of  the  Lufira,  swiftly  flowing  to  the  north-east  through  a 
series  of  hills,  amongst  which  I  camped  at  noon,  using  the  afternoon 
in  exploring  Mount  Masisi,  an  isolated  peak  of  about  the  same  height 
as  the  smaller  Namitawa.  This  on  its  south-east  slopes  is  thickly 
wooded,  all  other  parts  being  covered  with  grass  about  2^  feet  high 
and  very  thick.  Bays  were  taken  to  Panda  peaks,  Nacheri,  Mpata,  and 
other  hills.  The  haze  was  too  dense  for  photography.  Bushbuck  are 
plentiful  on  the  hills  adjacent  to  Masisi,  the  larger  game  frequenting 
the  lower  slopes  on  the  North  Eukuru.  In  the  be  Iter- watered  parts  of 
these  hills,  a  number  of  old  Landolphia  rubber  vines  were  seen,  very 
much  cut  and  barked,  but  now  healed  over  considerably.  The  milk 
which  exuded  on  catting  was  of  great  consistency,  and  showed  scarcely 
any  water,  producing  a  rubber  very  light  in  colour  and  of  good  quality. 

Leaving  the  neighbourhood  of  Masisi,  we  struck  towards  a  range 
of  high  mountains  a  little  to  the  south-east,  and  after  three  hours' 
walking  over  ridges  and  down  a  long  slope,  the  plain  was  again  struck. 
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A  number  of  villages  were  passed,  and  cattle  in  fair  numbers  were 
seen ;  but  none  of  the  villagerd  would  accompany  us  as  guides  to  the 
mountains,  saying  there  was  no  water  across  the  plain,  and  that  there 
were  no  villages.  The  Earonga  path  was  followed  for  a  short  distance, 
but  as  this  appeared  to  lead  too  muoh  away  from  the  mountains,  we 
struck  across  the  plain  through  high  grass,  eventually  following  the 
dry  bed  of  a  wet-season  torrent,  in  which  there  was  no  water  for 
some  miles,  and  then  only  in  some  deep  fissures  of  the  rocks  was  some 
green  fluid  found,  which  was,  nevertheless,  eagerly  drunk  by  the  parched 
natives.  The  country  here  was  fairly  well  wooded,  but  extremely 
parched;  not  a  green  leaf  on  the  trees,  and  no  bird-life  visible.  It 
looked  probable  that  the  camp  would  have  to  be  pitched  for  the  night 
in  a  waterless  district.  Hope  was  given  up,  and  I  almost  decided  to 
retrace  my  steps  to  the  village,  then  about  6  miles  away.  Everywhere 
the  trees  were  burnt  up,  and  no  watercourses  visible.  Natives  were 
sent  out  in  all  directions,  and  after  some  time  the  welcome  sound 
**  Madzi  alipo  "  (Here  is  water)  was  heard  away  down  the  8loi)e,  and  in 
a  short  time  every  one  was  making  quickly  for  what  turned  out  to  be 
the  North  Bukuru  river.  It  was  low  down  in  the  hollow  and  out  of 
view,  hence  its  green  trees  could  not  be  seen  200  yards  away.  The 
camp  was  pitched  by  its  side  for  a  rest  on  the  Sunday,  as  we  had  been 
walking  continuously  the  whole  of  the  week. 

At  the  crossing  of  the  Bukuru  near  Karonga  there  was  very  little 
water,  but  at  this  point  there  was  a  large  flow  of  water  with  numerous 
fish  about  the  size  of  burn  trout.  Being  in  the  vicinity  of  the  peaks 
named  Panda,  I  ascended  one  on  Monday,  and,  if  Masisi  is  a  little  higher, 
it  was  much  easier  to  climb  than  Panda.  After  an  ascent  of  about  1000 
fo3t,  a  small  plateau  or  crater-shaped  basin  was  met  with,  its  eastern 
edge  being  the  Panda  peaks,  while  the  other  edges  were  hills  of  lesser 
proportions.  It  appeared  to  be  a  veritable  game  preserve,  where 
rhinoceros,  bufi*alo,  zebra,  and  wart-hog  had  full  possession.  Smaller 
antelopes  were  also  plentiful,  but  rhinoceros  appeared  to  be  most 
numerous  from  their  spoor.  Buffalo  were  in  considerable  numbers 
close  to  the  Bukuru.  Zebra  and  roan  antelope  were  seen  in  pairs  or 
singly,  and  were  met  with  near  the  summit  of  Panda. 

The  flora  of  Panda  was  similar  to  that  of  Namitawa  and  Mlanje  at 
similar  elevations ;  the  altitude  obtained  was  6381  feet.  Some  beautiful 
aloes  were  in  flower,  also  Hypericums  and  Sedum-like  plants,  devoid  of 
leaves,  but  having  spikes  of  beautiful  white  star-like  blossoms.  From 
this  peak  diagonal  rays  were  obtained  to  many  prominent  peaks  in  the 
vicinity,  some  of  them  being  indistinct  through  the  haze,  but  recog- 
nizable. Almost  due  south  there  appeared,  faintly,  the  highest  point 
of  an  important  range  of  mountains.  These  had  been  kept  in  view  for 
some  time,  and  as  I  could  gain  no  information  respecting  them,  I  was 
the  more  anxious  to  learn  their  true  nature.     From  the  high  peak  I 
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was  ODy  a  ronte  which  appeared  practicable  was  selected,  viz.  to  follow 
up  the  Bakuru  some  miles,  then  to  round  the  precipitous  faoe  of  the 
range,  and  follow  a  long  spur  which  seemed  to  lead  continuonflly  to  the 
summit.  The  descent  from  Panda  was  scarcely  less  arduous  than  the 
ascent. 

Leaving  the  Rukuru  camp  next  morning,  the  route  followed  up  the 
stream  for  some  miles  over  remarkably  dry  and  rough  country,  crossing 
one  tributary  of  the  Rukuru,  which  came  from  the  mountains  to  the 
east  between  Panda  and  the  larger  range.  This  had  a  considerable 
flow  of  clear  water,  indicating  drainage  of  a  large  extent  of  land  higher 
up.  Travelling  was  continued — with  a  halt  of  an  hour  only — till 
3.30  p.m.,  when  the  spur  of  the  mountain  to  be  climbed  was  reached, 
and  the  camp  pitched.  Traces  of  recently  cultivated  gardens  were  seen 
at  this  place,  but  no  people. 

Ascending  an  adjacent  small  hill,  Muunt  Masisi  had  a  oompass 
bearing  of  251°;  the  boiling-point  thermometer  gave  the  height  of 
the  camp  at  a  small  stream  as  4291  feet,  and  from  this  position  to  the 
summit  appeared  to  be  at  least  another  3000  feet.  Next  morning  the 
ascent  was  begun  at  5.30  a.m.,  and  the  summit  reached  at  8.30  a.m., 
the  route  taken  justifying  the  selection,  as  no  insurmountable  obstacles 
were  encountered.  As  is  the  case  with  most  mountains,  game-tracks 
lead  up  the  spurs,  and  by  following  one  of  these  the  ascent  was  easily 
made.  After  a  halt  of  a  few  minutes  at  the  ridge,  progress  was  made 
north-east  over  what  appeared  to  be  a  large  plateau.  From  the  many 
game-tracks  seen  in  all  directions,  and  occasional  glimpses  of  roan 
antelopes,  game  seemed  to  be  plentiful,  and  at  noon  a  herd  of  fourteen 
zebra  was  seen  a  short  distance  off,  one  or  two  foals  being  in  the  herd. 

The  camp  was  pitched  by  the  side  of  a  small  stream  at  2.30  p.m. 
The  ground  traversed  was  undulating,  and  rocks  were  not  numerous, 
but  long  rolling  ridges  were  the  striking  features.  Most  of  these  had 
been  recently  burned  over,  but  where  this  was  not  the  case,  the  ground 
was  covered  by  short  grass  6  to  9  inches  long,  which  was  a  season's 
growth.  As  little  eminences  were  crossed,  these  ridges  were  seen  to 
extend  indefinitely  in  all  directions,  constituting  one  grand  plateau  at 
what  I  judged  about  7500  feet  above  sea-level;  nothing  but  rolling 
downs  as  far  as  the  eye  could  reach,  with  no  apparent  depression  on  any 
side  to  indicate  the  limits  of  this  plateau.  Leaving  camp  at  3  p.m.,  I 
proceeded  south-west  aboot  2  miles  to  explore  the  plateau  in  that  direc- 
tion. A  slight  depression  was  apparent  away  to  the  south-west,  and 
as  the  trend  of  the  numerous  streamlets  was  in  that  direction,  I  con- 
cluded that  the  north  Kukuru  river  had  its  source  on  this  part  of  the 
plateau.  Between  the  long  sweeping  ridges  were  hollows,  often  of  a 
very  spongy  nature,  and  resembling  the  black  bogs  in  Scotland,  with 
occasionally  the  usual  little  deep  pools.  From  these  bogs  oozes  the 
water  which  forms  streamlets,  and  ultimately  the  larger  rivers.     At 
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the  time  of  my  visit,  rain  had  been  generally  deficient  throughout  the 
Protectorate,  but  on  the  Nyika  plateau,  at  places  nearly  8500  feet, 
beautiful  clear  water  could  be  had  in  plenty.  Where  it  was  sufficient 
to  form  streams,  these  were  swift  and  of  a  brownish  colour,  neverthe* 
less  the  water  was  of  the  purest  description.  Some  roan  antelopes  were 
seen  close  to  camp,  and  zebra  appeared  to  be  so  common  that  any  object 
seen  on  the  sky-line  might  safely  be  assumed  to  be  these  animals, 
standing  immovable  and  on  the  alert.  There  was  little  or  no  bush, 
and  it  was  with  difficulty  that  sufficient  firewood  could  be  obtained  for 
cooking  purposes  from  old  scraggy  heaths.  Darkness  followed  sunset 
rapidly,  and  the  air  quickly  became  very  crisp. 

At  this  camp,  owing  to  the  cold,  the  carriers  became  very  dis- 
contented, and  it  was  hoped  that  next  day  the  camp  would  be  at  a  lower 
elevation  and  warmer.  The  temperature  under  the  outer  cover  of  the 
tent  at  7  p.m.  was — dry  bulb,  51°;  wet  bulb,  46°.  Boiling-point 
thermometer  gave  the  height  of  the  camp  in  the  hollow  as  7328  feet, 
and  about  600  feet  lower  than  the  general  level  of  the  ridges.  At  6 
a.m.  on  September  18  (dry  bulb,  46° ;  wet,  44°),  a  start  was  made  to 
further  explore  the  plateau,  and  if  possible  reach  Deep  bay.  Heavy 
dew  had  fallen  during  the  night,  but  at  7  a.m.  a  very  cold  biting  east 
wind  was  blowing.  After  travelling  about  two  hours  along  the  upper 
ridges,  and  avoiding  all  unnecessary  descents,  the  highest  point  came 
into  view,  and  quick  walking  brought  us  to  its  base,  near  which  was 
a  small  clump  of  trees  of  diminutive  growth.  The  ascent  of  this 
eminence  was  made  in  one  hour,  and  on  this  point  lay  the  key  of  the 
situation. 

A  little  to  the  north  lay  Panda,  and  north-west,  Masisi.  North  and 
north-east,  separated  by  a  long  deep  ravine  or  valley,  through  which 
flowed  a  feeder  of  the  Kqkuru — crossed  two  days  previously — extended 
a  series  of  mountains,  rocky  and  precipitous,  and  well  over  8500  feet, 
joining  on  to  the  eastern  ridges  of  the  plateau  some  10  miles  away; 
whilst  io  the  south-east  a  gradual  depression  was  clearly  defined, 
flanked  by  a  prominent  peak  of  Earabwi,  estimated  at  8000  feet,  with 
a  series  of  high  ridges  on  the  horizon.  A  long  continuation  of  the 
plateau  extended  to  the  south,  with  no  outstanding  features.  To 
proceed  east  meant  a  two  days'  journey  with  dissatisfied  carriers  who 
thought  themselves  lost,  hence  a  better  route  had  to  be  thought  of. 
The  depression  to  the  south-east — ^lead  where  it  might — at  least  pro- 
mised a  gradual  descent  to  the  lake,  and  a  choice  of  this  route  was 
therefore  made.  The  altitude  of  Nacheri  was  found  to  be  8518  feet. 
The  hazy  nature  of  the  atmosphere  rendered  photography  anything 
but  satisfactory. 

Proceeding  along  the  course  of  the  stream  at  a  quick  pace  and 
descending,  the  camp  was  pitched  at  4.30  p.m.,  just  before  which  hour 
we  passed  a  herd  of  twenty  roan  antelope.     Klipspringer  were  plentiful 
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in  some  of  the  lower  hollows.  As  the  sun  declined,  the  air,  which  was 
hot  at  no  time  during  the  days  on  the  plateau,  became  much  colder 
than  on  the  previous  evening.  The  altitude  of  the  camp  was  6161 
feet.'  At  G  p.m.  the  dry  bulb  was  48°,  wet  44° ;  and  at  8  p.m.  the 
temperature  had  fallen  to  42°  dry  bulb,  and  48°'5  wet ;  dew  falling 
heavily  as  the  full  moon  rose  over  the  crest  of  the  monntains.  A 
remarkable  feature  at  the  camps  at  those  high  elevations  w^as  the  still- 
ness of  the  night.  Scarcely  a  sound  could  be  heard,  except  the  peculiar 
whistling  of  some  night  bird  which  sounded  thus,  '*  Tw-we — twir-r," 
otherwise  no  sound  of  insect  life  such  as  is  common  at  lower  elevations. 

The  night  was  very  cold,  and  in  the  morning  I  felt  certain  that  there 
had  been  frost.  In  a  few  minutes  a  boy  brought  in  a  handful  of  ioe  that 
he  had  found  de]X)sited  on  the  boxes  outside.  At  6  a.m.,  September  19, 
the  dry  bulb  stood  at  33°,  and  wet  at  32°-5,  while  all  around  lay  hoar 
frost  on  the  ground.  The  cold  was  felt  very  severely  by  the  natives, 
who  lost  no  time  in  setting  about  to  shift  the  camp  to  some  lower  place. 
A  long  walk  by  the  stream  eventually  brought  us  to  the  foot  of 
Karabwi  at  1  p  m.,  and,  sending  on  the  carriers  to  some  villages,  I 
ascended  the  peak.  To  about  7500  feet  it  is  short  grass,  after  which  it 
is  very  precipitous  rock,  and  rises  to  8046  feet.  From  its  summit  the 
first  welcome  view  of  Lake  Nyasa  was  seen,  notably  the  long  curve  of 
the  sandy  beach  of  what  is  known  as  Young's  bay.  East  of  Karabwi 
the  country  is  of  a  very  broken  description,  cut  by  deep  ravines,  well 
wooded,  but  impassable  without  very  severe  climbing.  West  of 
Karabwi  lies  the  valley  of  the  Bumhi,  the  slopes  of  the  plateau  ending 
in  a  point  to  the  south-west,  well  wooded  to  its  crest. 

When  passing  a  small  hamlet  of  three  huts  before  reaching  Kara- 
bwi, the  villagers  said  that  it  was  possible  to  reach  Kondowi  Mission 
station  that  day.  It  was,  however,  invisible  from  any  point  on  Karabwi, 
so  I  did  not  expect  to  reach  it.  From  the  peak  to  the  camp  was  about 
3^  hours'  walking  through  tho  dense  vegetation  to  a  village  on  the 
banks  of  the  Eumhi,  and  here  we  were  told  that  Deep  bay  could  be 
reached  next  day.  Although  so  rough  and  broken  by  deep  ravines,  a 
fair  sprinkling  of  villages  was  seen  dotted  on  the  steep  hill  slopes, 
where  maize  and  haricot  beans  were  principally  cultivated.  A  swamp 
crossed  during  the  day's  march  exhibited  much  oxide  of  iron  on  the 
surface  of  its  stagnant  water.  The  height  of  the  camp  at  Chimbuli's 
village  on  the  Rumhi  was  4780  feet. 

Heavy  rain  was  falling  at  5.30  a.m.  next  morning,  and  the  start  was 
delayed  a  little,  the  rank  vegetation  on  either  side  of  the  path  being 
very  wet.  After  about  throe  hours'  journey  towards  Kondowi,  over  a 
series  of  ridges  and  dales,  Kondowi  was  finally  reached.  The  station  is 
some  distance  inland,  south-west  from  Deep  bay,  and  near  to  Meant 
Waller,  a  mountain  I  Lad  been  looking  for  for  several  days,  and  which, 
being  only  some  4800  feet  high,  could  not  be  seen  from  high  elevations. 
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From  l)oard  ship  on  Lake  Nyasa,  Mount  Waller  appeared  to  be  very 
high,  l)tit  from  the  level  of  the  lake  the  first  ridges  are  deceptive,  and 
appear  higher  than  they  really  were.  It  being  then  Saturday,  a  halt 
of  a  day  or  two  was  made  at  Kondowi,  where  the  interesting  work  of 
this  mission  was  seen  in  fnll  swing.  Even  at  night  the  schools  were 
crowded  with  studious  natives,  eagerly  preparing  for  their  approaching 
examinations.  The  wooded  slopes  of  the  Nimkowa  heights  were 
ascended  on  Monday,  rays  being  taken  to  prominent  hills  south  and 
south-west.  Although  very  hazy,  one  could  trace  out  the  mountains 
forming  the  southern  limits  of  the  plateau  at  the  base  of  which  lay  the 
great  Ahenga  valley,  through  which  flows  the  southern  Bukuru  river 
from  bejond  Mombera's  country. 

Some  interesting  specimens  were  obtained  on  Nimkowa,  which  was 
6640  feet  in  altitude.  The  forest  at  this  elevation  is  composed  of 
evergreen  deciduous  trees  of  great  age  and  much  value.  That  on 
Nimkowa  extends  for  a  considerable  distance  along  the  ridges  of 
mountains  back  to  Karabwi  and  also  to  the  northward.  Mr.  Adam  son 
of  the  Livingstonia  Mission  very  kindly  showed  me  through  the  woods 
and  the  sawpit,  and  also  supplied  me  with  specimens  of  the  timber  used 
by  him.  The  principal  cut  is  locally  named  "  m'ndopi,"  a  good  class  of 
wood,  with  line  grain,  and  often  obtained  in  lengths  of  from  50  to  60 
feet — fairly  straight  logs  with  a  diameter  of  18  to  20  inches,  not  tapering 
as  much  as  do  coniferee.  "  Masuka,*' "  muhihi,"  "  malombe,"  and  "  chiere  " 
are  names  of  different  woods  used,  the  last  mentioned  being  a  particularly 
light  wood  showing  a  remarkable  arrangement  of  cells  both  in  trans- 
verse and  longitudinal  sections.  From  Nimkowa  heights  good  views 
are  obtained  across  Lake  Nyasa  to  Amelia  bay  on  the  east;  to  the 
mountainous  country  bordering  on  Nkata  bay  on  the  south ;  along  the 
Ahenga  valley  to  Mount  Jakwa  and  Mombera's  country  to  the  south- 
west ;  and  to  the  spurs  of  the  Nyika  plateau  on  the  west. 

Staying  over  the  night  at  Nimkowa,  the  temperature  was  63°  at 
8.30  p.m.,  a  good  breeze  blowing  from  Lake  Nyasa.  After  packing  up 
cases  of  botanical  and  zoological  specimens,  and  sending  them  to  the 
lake  to  be  picked  up  by  the  gunboat,  the  journey  was  resumed  next 
day;  but,  on  calling  the  carriers  together,  about  eighteen  had  decamped 
and  were  said  to  have  gone  back  to  their  homes.  With  compressed  and 
reduced  loads,  my  hospitable  friends  at  the  Kondowi  Mission  were  left 
next  day,  my  object  then  being  to  proceed  to  Mwanemba  point,  and 
explore  the  Nyika  plateau  further,  thence  proceeding  along  the  Ahenga 
valley  and  on  to  Nkata  bay.  I  had  still  plenty  of  rice  for  the  carriers, 
in  case  no  food  could  be  bought.  The  route  from  Kondowi  rapidly 
descends  through  a  series  of  ravines,  in  which  flow  the  big  tributaries 
of  the  Bumhi,  bringing  down  the  drainage  of  the  mountainous  country 
abutting  on  Nimkowa.  It  finally  passes  along  another  ravine,  through 
which  flows  the  Eumhi  itself,  this  being  the  river  previously  mentioned 
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as  taking  its  rise  on  the  slopes  of  Naoheri.  It  forms  bere  a  river  of 
oonsiderable  size,  swift  flowing,  with  olear,  good  water,  being  abont  20 
feet  wide  and  3  feet  deep,  and  must  discharge  a  oonsiderable  amonnt  of 
water  into  the  lake  during  the  wet  season. 

The  vegetation  round  Nimkowa  and  Mwanemba  indioates  a  heavy 
rainfall,  and  there  is  muoh  oonntry  drained  by  the  Ramhi.  On  aome 
maps  it  is  shown  as  flowing  into  the  Knknru,  bat  of  this  I  am  doabtfoL 
I  did  not,  however,  especially  look  into  this  matter,  but  from  a  distanoe, 
snoh  as  Mwanemba  point,  the  Ramhi  appears  to  take  a  ooarse  to  the 
lake,  entering  immediately  soath  of  Meant  Waller,  while  the  Rokaro, 
it  is  known,  enters  the  lake  between  a  small  ridge  of  hills  and  the  base 
of  the  foothills  of  Meant  Samara.*  This  small  ridge  of  hills  appears  to 
be  the  termination  of  the  Ahenga  valley,  and,  I  have  no  doabt,  forms  a 
very  precipitoas  eastern  face  similar  to  Moant  Waller,  bat  to  the  south- 
west it  is  only  a  continaation  of  the  general  level  of  the  valley.  The 
Ramhi  gathers  its  waters  from  the  Nyika  plateau,  east  and  south  of 
Mwanemba,  and  flows  along  the  north  side  of  the  small  ridge  of  hills 
mentioned  above ;  while  the  Rukara  receives  no  afiiaents  till  near 
Mount  Jakwa,  where  it  runs  along  the  base  of  the  foothills  of  the 
plateau,  thence  across  the  valley,  and  due  north-east  between  the  afore- 
mentioned ridge  and  the  mountains  to  the  south,  prominent  amongst 
which  are  Mayui,  Mount  Choma,  and  Mount  Samara. 

Whilst  absent  collecting  next  day,  the  carriers  decamped,  leaving 
me  at  GOOO  feet  to  get  my  loads  down  as  best  I  could.  I  sent  boys  after 
them  to  try  and  induce  them  to  continue  their  journey  to  Nkata,  bat 
they  could  not  be  found.  It  is  thought  that  they  were  afraid  of  again  camp- 
ing on  the  plateau  at  high  elevations,  and  this  can  have  been  their  only 
reason  for  leaving.  This  desertion  was  very  disappointing,  as  I  intended 
to  further  explore  the  Nyika  plateau  away  to  the  west  from  Mwanemba, 
but  all  that  I  could  do  now  was  to  go  as  far  as  I  could  one  day  and 
return  to  camp.  The  face  of  Mwanemba  I  found  to  be  thickly  covered 
with  rank  vegetation  and  valuable  virgin  forest.  Traces  of  former 
troublous  times  were  seen  by  native  grain  stores  being  found  in  the 
darkest  places  of  the  forest.  Villages  were  observed  up  to  nearly  5500 
feet,  where  maize  was  grown  on  the  steep  slopes.  The  chiefs  name 
was  Chedewa,  and  apparently  one  to  be  feared  in  olden  days,  because  of 
his  practice  of  placing  poisoned  spears  obliquely  in  the  paths.  The 
forests  on  Mwanemba  are  similar  to  those  on  Nimkowa,  composed  of  ever- 
green deciduous  trees  of  great  ago.  The  only  coniferous  tree  met  with 
was  a  species  of  PodocarpuSj  which  does  not  attain  to  large  dimensions. 


♦  Mr.  Hendergon,  who  gave  an  excellent  description  of  this  country  in  the  Sootluh 
Geographical  Magazine  for  Ft*bruary,  1000  (p.  88),  says  that  the  Rumhi  '*  ponrs  iti 
waters  over  cataracts,  and  falls  into  the  lake  close  to  the  month  of  the  Rakuru.*' — 
Ed.  GJ. 
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nor  has  it  any  distinctive  qualities  that  might  recommend  it  for 
use.  The  specimens  to  be  found  on  Mwanemba  are,  however,  not 
numerons.  Ascending  the  plateau,  I  found  that  its  southern  highest 
point  was  8553  feet,  whilst  away  south-west  there  appeared  another 
high  ridge  about  the  same  elevation.  Travelling  from  8  a.m.  till  1 
p.m.,  its  summit  was  reached,  but  a  gale  of  wind  prevented  the  boiling- 
point  thermometer  being  used  satisfactorily.  Hays  were  taken  to 
Nimkowa,  Panda,  Nacheri,  and  some  high  hills  12  miles  to  the  west. 
When  crossing  a  ridge,  a  herd  of  six  roan  antelopes  were  met  with, 
apparently  having  their  mid-day  rest  by  a  streamlet.  They  did  not 
move  far  away  on  our  approach,  and  allowed  me  to  fix  up  my  tripod 
camera  and  get  two  good  views  of  them,  at  about  150  yards,  but  un- 
fortunately both  of  these  plates  were  stained  and  blotched,  and  thus 
useless.  The  country  traversed  was  of  the  same  description  as  that  at 
Nacheri,  undulating  with  short  grass — an  ideal  grazing  district  for  cattle 
or  sheep.  Many  locusts  were  in  evidence  at  8550  feet,  and  I  am  of 
opinion  that  the  great  stretch  of  this  undulating  land  with  its  very 
loose  soil  is,  and  has  been,  the  breeding-place  of  countless  swarms  of 
this  pest  The  soil  is  remarkably  loose,  and  is  burrowed  enormously 
by  moles.  Zebra,  roan  antelope,  klipspringer,  and  partridge  are  very 
plentiful  on  this  part  of  the  plateau,  but  much  shooting  would  soon 
reduce  their  numbers,  or  drive  them  from  this  their  safe  breeding- 
ground.  They  do  not  appear  to  be  molested  by  wild  animals,  as  there 
is  no  cover  for  these.  Were  it  necessary  or  desirable  that  zebra  should 
be  caught  alive,  there  would  be  little  diflBculty  in  doing  so  on  the  Nyika 
plateau,  as  the  animals  are  verj^  tame,  and  could  easily  be  driven  inio 
one  of  the  numerous  hollows,  at  the  head  of  which  had  been  previously 
placed  a  stout  net  or  fence.  To  retain  this  natural  breeding-ground 
for  zebra  and  roan  antelope,  it  would  be  advisable  to  make  the  Nyika 
plateau  a  preserve.  For  a  good  sanitorium  this  plateau  offers  all  that 
is  necessary.  The  atmosphere  is  pure  and  bracing,  with,  at  times — viz. 
June,  July,  and  August — some  frost.  The  general  level  is  such  as  to 
afford  abundant  exercise,  with  a  minimum  amount  of  fatigue  in  climbing 
hills.  The  water,  met  with  everywhere  in  plenty,  is  delightfully  cold 
and  good.  With  a  road  from  Livingstonia  across  the  Rumpi  and  up  the 
slopes  of  Mwanemba,  the  plateau  could  be  reached  in  one  day  from 
Florence  bay,  the  present  journey  taking  about  one  day  and  a  half. 

Owing  to  the  carriers  leaving  me  on  Mwanemba,  my  loads  had  to 
be  reduced,  only  necessaries  being  taken,  while  plants,  ferns,  etc.,  had 
to  be  left  behind.  I  succeeded  in  getting  one  or  two  people  from  a 
village,  but  not  sufficient  to  fill  the  places  of  those  who  decamped. 
£ach  native  had  now  to  carry  his  own  food,  to  last  till  we  should  reach 
Nkata  bay,  all  calico  having  been  divided  out  and  now  finished. 
Marching  from  Mwanemba,  along  the  Ahenga  valley,  through  several 
miles  of  rich  ground,  covered  by  masuka  trees,  and  crossing  several 
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streams,  evidently  tributaries  of  the  Rnmpi,  we  reached  the  sonthem 
Eukura  river  at  4  p.m.  It  is  here  a  broad  stream  with  a  sandy  bottom, 
about  40  feet  wide,  and  a  little  more  than  ankle-deep.  In  the  wet 
season  it  would  appear  to  be  a  very  large  river,  flooding  a  large  extent 
of  country  along  its  course.  Keedbuck  and  bushbuck  were  plentifal, 
while  traces  of  buffalo  were  seen.  The  boiling-point  thermometer  gave 
the  height  of  our  crossing  the  Rukuru  as  3444  feet. 

Continuing  the  journey  up  the  right  bank  of  the  river,  Hoiint 
Jakwa  was  reached  about  noon,  the  southern  Kakuru  coming  between 
Jakwa  and  the  Mwanemba  range  of  hills.  By  following  up  the  dry 
bed  of  a  tributary  of  the  Rukuru  named  Linyanga,  thickly  populated 
country  was  entered,  and  cattle  were  seen  in  large  numbers.  It  might 
be  advisable  at  this  point  to  state,  for  the  benefit  of  future  travellers, 
that  fresh  milk  may  generally  be  had  throughout  most  of  the  country 
which  I  traversed.  There  would  be  no  difficulty  experienoed,  by  tboee 
who  might  visit  the  plateau  in  search  of  health,  in  having  cattle  taken 
up  from  the  villages  below,  thus  securing  a  supply  of  fresh  milk  and 
butter. 

Mombera's  country  was  entered  towards  noon  on  the  following  day, 
the  neighbourhood  of  Mount  Jakwa  having  been  left  at  daybreak.    The 
Ekendeni  station  of  the  Livingstonia  Mission  was  reached  at  1  p.m. 
This  march  was  particularly  fatiguing.     The  path  (well  defined)  along 
the  Ahenga  valley  was  very  hot  and  trying  to  the  carriers'  feet,  while 
shelter  from  the  sun  was  impossible,  no  trees  or  green  vegetation  being 
visible  for  miles  over  this  thickly  populated  district.     Villages  were 
numerous,  and  cousisted  of  from  one  to  five  hundred  huts,  closely  packed 
together.     At   this   season   the   male   population   was  almost  entirely 
absent,  all  able-bodied  men  and  boys  being  away  at  Blantyre,  Zomba, 
or  elsewhere,  at  work.     From  the  timberless  appearance  of  the  district, 
it  would  appear  that  every  year  the  necessities  of  cultivation  extend 
outwards  from  the  site  of  the  present  villages.     Mr.  Stewart,  who  has 
been  for  some  years  resident  at  Ekeudeni,  says  that  it  is  only  within 
recent  years  that  such  a  complete  clearing  of  timber  off  the  land  has 
taken  place.     Rainfall  was  deficient  throughout  this  part  of  the  Pro- 
tectorate last  year,  and  has  also  been  scanty  this  year.     The  mission 
station  is  adjacent  to  the  stream  Linyanga,  which  has  generally  plenty 
of  water,  but  it  was  very  low  at  the  time  of  my  visit,  and  a  little  lower 
down  was  altogether  dry.     The  altitude  of  Mr.  Stewart's  house  is  4346, 
being  almost  900  feet  above  the  crossing  of  the  Rukuru. 

After  a  halt  of  one  day  at  Ekendeni,  a  start  was  made  in  a  north- 
easterly direction  towards  Nkata  bay.  Leaving  the  bleak  country 
around  Ekendeni,  the  path  led  through  much  low  scrub,  heaths,  etc., 
similar  to  those  met  with  south  of  Namitawa,  and  through  many  new 
gardens,  evidently  being  prepared  for  the  growth  of  much  **  mayeri." 
Many  acres  of  land  were  now  cut  over,  the  timber  lying  in  great  masses, 
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3  feet  deep,  and  aores  in  extent.  Crossing  the  upper  water  of  the 
Linjanga,  near  Knningini  mountain,  about  11  a.m.,  Enningini  slopes 
were  descended  by  2  p.m.  There  is  a  marked  alteration  in  the  land- 
scape at  the  base  of  this  monntain  as  compared  with  Mombera's  country 
further  west,  the  country  being  heavily  timbered  and  well  watered  by 
numerous  streamlets.  With  the  exception  of  one  or  two  months  in 
very  dry  years,  the  rainfall  of  Nkata  district  is  satisfactory,  and  owing 
to  its  position  on  the  lake,  and  to  the  numerous  well-wooded  small 
hills,  the  climate  of  this  district  is  considered  to  be  the  most  equable  in 
the  Protectorate. 

Bordering  on  the  Kuningini  and  Mayumi  mountains  there  is  very 
suitable  coffee  land,  while  along  the  Limpasa  valley  sugar  and  tobacco 
might  be  successfully  grown,  and  I  have  no  doubt  that  wheat  would 
succeed  equally  as  well  as  on  the  Sbire  highlands.  Angoni  or  Atongi 
labour  is  near  at  hand  and  abundant.  The  woods  would  also  be  most 
soitable  and  natural  for  successful  rubber  cultivation,  while  the  landing 
at  Nkata  bay  is  well  known  as  one  of  the  safest  on  the  lake. 

Nkata  bay  was  reached  on  October  4,  after  I  had  been  exactly  one 
month  on  the  journey  from  Fort  Hill. 


NOTES  TO  ACCOMPANY  MAP  OF  THE  YAVARY.* 

By  0.  SATOHELL. 

Thk  Yavary  as  it  is  written  by  the  Penivians  and  Bolivians,  or 
Javary  a8  it  is  called  by  the  Brazilians,  forms  a  portion  of  the  frontier 
between  Brazil  and  Pern,  while  the  Bolivian  frontier  joins  the  other 
two  at  the  source.  Above  the  confluence  of  the  Galvez,  the  Yavary 
is  known  as  the  Yaquirana  (Brazilian,  Jaquirana).  In  the  flood  season, 
say  from  November  to  May,  the  Yavary  is  navigable  for  steamers 
drawing  8  ft  et  as  far  as  the  Cornea,  about  208  geographical  miles  from 
its  mouth.  At  all  times  such  steamers  get  as  far  as  Itecauhy,  33  miles. 
In  1001  we  travelled  in  a  steamer  drawing  7  feet  as  far  as  Saudades, 
258  miles  from  the  junction  of  the  Yavary  and  Solimoes ;  thence  as  far  as 
H.  Bathan  (708  miles  from  the  Solimoes)  in  a  launch  drawing  3  feet 
3  inches;  and  from  this  point  to  Rumi  Yacu  (817  miles  from  the 
mouth)  in  canoes.  The  total  length  of  the  Yavary  from  its  source  to  its 
mouth  (or  confluence  with  the  Solimoes)  is  about  825  geographical  miles. 
The  source  is  about  1250  feet  above  sea-level ;  it  is  a  small  spring  oozing 
from  the  ground  on  a  steep  slope.  The  river,  throughout  its  course, 
runs  through  a  forest,  unbroken  except  by  the  small  clearings  made  by 
the  rubber-gatherers  around  their  huts.     These  clearings  rarely  exceed 


♦  Map.  p.  484, 
No.  IV.     October,  1903.]  2  u 
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an  aore  in  extent.     Bnbber-gathering  is  practically  the  sole  indnstry, 
and  is  decaying. 

There  may  be  8000  people  inhabiting  the  banks  of  the  Tavary,  not 
including  '*  savage  "  Indians.  We  never  saw  one  of  these  savages,  but 
on  onr  downward  jonmey  we  stopped  at  a  place  where,  a  few  days 
before,  the  whole  of  the  inhabitants,  seventeen  in  number,  had  been 
murdered  by  Indians  of  the  tribe  known  as  Mayns.  This  oocnrred  in 
lat.  6°  35'.  No  trustworthy  reports  as  to  the  numbers  of  the  **  savages  ** 
can  be  obtained,  but  it  appears  that  those  on  the  right,  or  Brazilian, 
bank  are  known  as  Bhemus,  while  those  on  the  left^  or  Peruvian,  side 
are  Mayus  and  Capanaguas.  These  Indians  have  been  driven  away  from 
the  banks  of  the  river  by  the  Peruvians  and  Brazilians  who  have  gone 
there  in  search  of  rubber. 

The  survey  was  made  by  means  of  a  traverse,  the  bearings  being 
taken  by  a  1 2-inch  compass  and  the  distances  estimated,  the  whole  being 
checked  by  observations  for  latitude  and  longitude.  For  these  observa- 
tions, the  instruments  used  were  a  6-inoh  transit  theodolite,  six  chrono- 
meters, and  a  3j^-inch  telescope  for  occultations. 

In  August,  1901,  at  the  source,  the  variation  of  the  compass  was 
7°  10'  easterly.  The  average  temperature  of  the  water  was  76°  at  the 
mouth,  and  71°  10  miles  from  the  source. 

We  were  on  the  Yavary  from  April  till  October,  1901. 


TERRESTRIAL  MAGNETISM  IN  ITS  RELATION  TO 

GEOGRAPHY.* 

By  Captain  ETTRIOE  W.  CREAK,  C.B.,  R.N.,  F.B.S. 

Of  the  six  distinguished  naval  officers  who  have  previously  presided  over  this 
Section,  four  were  Arctic  explorers  ;  and  therefore,  possessing  personal  experience 
in  Arctic  regions,  they  naturally  gave  prominence  to  the  deeply  interesting  subject 
of  the  past  and  future  of  Arctic  discovery  in  their  addresses,  whilst  not  forgetting 
other  matters  relating  to  the  geography  of  the  sea.  The  remaining  officers,  from 
their  immediate  connection  with  all  that  relates  to  the  physical  condition  of  the 
ocean,  in  its  widest  sense,  coupled  with  the  great  importance  of  giving  the  fruits 
of  their  knowledge  to  the  world,  took  that  snbject  as  their  principal  theme. 

Valuable  as  are  contributions  to  our  knowledge  of  the  physics  of  the  ocean  to 
the  world  in  general,  and  especially  to  the  mariner  and  water-borne  landsman,  I 
propose  to  take  a  different  course,  and  bring  to  your  notice  the  subject  of 
Terrestrial  Magnetism  in  its  relation  to  Geography.  In  doing  so,  I  shall  endeavour 
to  show  that  much  may  be  done  by  the  traveller  on  land  and  the  seaman  at  sea  in 
helping  to  fathom  the  mysteries  connected  with  the  behaviour  of  the  freely  sus- 
pended magnetic  needle,  as  it  is  carried  about  over  that  great  magnet,  the  Earth, 
by  obseivations  in  different  regions,  and  even  in  limited  areas. 

I  would,  however,  pause  a  moment  to  call  attention  to  the  presence  of  several 
distinguished    meteorologists  at  this  meeting,  who    will  surely    attract    many 

*  Presidential  Address  to  the  Geographical  Section  of  the  British  Ac^ociation, 
Southport,  1903.    Maps,  p.  484. 
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to  the  consideration  of  matters  connected  with  the  important  science  of  meteoro- 
logy, which  already  occupies  cocsiderable  attention  from  travellers.  I  feel  sure, 
therefore,  that  geographers  will  be  glad  to  accord  a  hearty  welcome  to  the  mem- 
bers of  the  International  Meteorological  Congress  now  assembled  in  this  town, 
and  especially  to  the  foreign  visitors  who  honour  us  by  their  presence. 

Some  one  may  ask,  What  has  Terrestrial  Magnetism  to  do  with  Gteography  ? 
I  reply,  excellent  lectures  on  that  subject  of  growing  importance  have  been  given 
under  the  direct  auspices  of  the  Royal  (Geographical  Society ;  one  in  1878  by  the 
late  Captsdn  Sir  Frederick  Evans,  and  another  in  1897  by  Sir  Arthur  Riicker.  And 
I  would  here  quote  the  opinion  of  Dr.  Mill  when  defining  geography,  in  my  support : 
"  Geography  is  the  science  which  deals  with  the  forms  of  the  Earth's  crust,  and  with 
the  influence  which  these  forms  exercise  on  the  distribution  of  other  phenomena." 

We  know  now  that  the  normal  distribution  of  the  Earth's  magnetism  for  any 
epoch  is  in  many  localities  seriously  affected  accordingly  as  the  nature  of  the 
country  surveyed  be  mountainous,  or  generally  a  plain,  in  the  form  of  islands  (or 
mountains  standing  out  of  the  sea),  and  from  land  under  the  sea.  There  is  also 
reason  to  suspect  that  the  magnetism  of  that  portion  of  the  Earth  covered  by  the 
oceans  differs  in  intensity  from  that  of  the  dry  land  we  inhabit.  A  connection 
between  the  disturbances  of  the  Earth's  crust  in  earthquakes  and  disturbances  of 
the  magnetic  needle  also  seems  to  exist,  although  the  evidence  on  this  point  is  not 
conclusive. 

Magnetic  Surveys, 

Previously  to  the  year  1880  there  were  two  periods  of  exceptional  activity  on 
the  part  of  contributors  to  our  knowledge  of  the  Elarth's  magnetism,  during  which 
the  scientific  sailor  in  his  ship  on  the  trackless  ocean  combined  with  his  brethren 
on  land  in  making  a  magnetic  survey  of  the  globe. 

The  first  period  was  that  of  1843-i9,  during  which  not  only  were  fixed  obser- 
vatories established  at  Toronto,  St.  Helena,  Capetown,  and  Hobart  for  hourly 
observations  of  the  movements  of  the  magnetic  needle,  but,  to  use  Sabine's  words, 
'  that  great  national  undertaking,  the  Magnetic  Survey  of  the  South  Polar  Regions 
of  the  Globe,'  the  forerunner  of  our  present  Antarctic  Expedition,  was  accom- 
plished  by  Ross  and  his  companions  almost  entirely  at  sea. 

This  Antarctic  survey  was  carried  out  during  the  years  1840-45,  and  the 
results  given  to  the  world  as  soon  as  possible  by  Sabine.  The  results  afterwards 
formed  a  valuable  contribution  when  constructing  his  maps  of  equal  lines  of  Mag- 
netic Declination,  Inclination,  and  Intensity  for  the  whole  world,  a  great  work  for 
the  completion  of  which  Sabine  employed  every  available  observation  made  up  to 
the  year  1870,  whether  on  land  or  at  sea. 

Readers  of  these  contributions  cannot  fail  to  be  struck  with  the  great  number 
of  observations  made  by  such  travellers  as  Hansteen  and  Due,  Erman  and  Wrangel, 
extending  from  Western  Europe  to  far  into  Siberia. 

I'he  second  period  was  that  of  1870-80,  during  which  not  only  was  there  much 
activity  amongst  observers  on  land,  but  that  expedition  so  fruitful  to  science, 
the  voyage  of  H.M.S.  Challenger^  took  place.  During  the  years  1872-76  we  find 
the  sailor  in  the  Challenger  doing  most  valuable  work  in  carrying  out  a  magnetic 
survey  of  certain  portions  of  the  great  oceans,  valuable  not  only  for  needful  uses  in 
making  charts  for  the  seaman,  but  also  as  a  contribution  to  magnetic  science. 

Prior  to  this  expedition  very  little  was  known  from  observation  of  the  distri- 
bution of  Terrestrial  Magnetism  in  the  central  regions  of  the  North  and  South 
Pacific  oceans,  and  Sabine's  charts  are  consequently  defective  there. 

Combining  the  Challenger  magnetical  results  with  those  of  all  available  ob- 
servations made  by  others  of  H.M.  ships,  and  by  colonial  and  foreign  governments, 

2h2 
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I  was  enabled  to  compile  the  charts  of  the  magnetic  elements  for  the  epoch  1880, 
which  were  published  in  the  report  of  the  scientific  results  of  H.M.S.  Chanenger, 
I  will  venture  to  say  that  these  charts  give  a  fairly  aoourate  representAtioa  of  the 
normal  distribution  of  the  Earth's  magnetism  between  parallels  of  70^  N.  sod 
40^  S.  Beyond  these  limits,  either  northward  or  southward,  there  is  ft  degree  of 
imcertainty  about  the  value  of  the  lines  of  equal  value,  espeolftlly  in  the  Southern 
regions,  an  uncertainty  which  we  have  reason  to  hope  will  be  difisipated  when  we 
know  the  full  results  obtained  by  Captain  Scott  and  the  gallant  hand  he  com- 
mands, for  as  yet  we  have  to  be  content  with  some  eddies  of  the  fall  tide  of  his 
success. 

Until  the  Discovery  was  built,  the  Challenger  was  the  last  Teasel  qieoially 
selected  with  a  view  to  obtuning  magnetic  observations  at  sea,  so  that  for 
several  years  past  results  obtained  on  land  have  been  our  mainstay.  Thus, 
elaborate  magnetic  surveys  with  fruitful  results  have  been  carried  out  in  recent 
years  in  the  British  Isles  by  Riicker  and  Thorpe.  Franoe,  Germany,  Holland,  and 
some  smaller  districts  in  Europe  have  also  been  carefully  surreyed,  and  British 
India  partially  so,  by  Messrs.  Schlagintwcit  in  1857-58.  The  latter  country  is 
being  again  magnetically  surveyed  under  the  auspices  of  the  Indian  €h>vemment. 

On  the  American  continent  the  Coast  and  Geodetic  Survey  of  the  vast  terri- 
tories comprised  in  the  United  States,  which  has  been  so  many  years  in  progress, 
has  been  accompanied  by  an  extended  magnetic  survey  during  the  last  fifty-two 
years,  which  is  now  under  the  able  direction  of  Dr.  L.  A.  Bauer.  Resulting 
from  this,  some  excellent  charts  of  the  magnetic  declination  in  the  United  States 
have  been  published  from  time  to  time ;  and  the  last,  for  the  epoch  1902,  is  based 
upon  8000  observations. 

There  are  other  contributions  to  terrestrial  magnetism  for  positions  on  yarions 
coasts  from  the  surveying  service  of  the  Royal  Navy,  and  our  ships  of  war  are 
constantly  assisting  with  their  quota  to  the  magnetic  declination,  or  variation, 
as  sailors  prefer  to  call  it ;  and  wisely  so,  I  trow,  for  have  they  not  the  declination 
of  the  sun  and  other  heavenly  bodies  constantly  in  use  in  the  computation  of  their 
ship's  position  ? 

This  work  of  the  Royal  Navy  and  the  Indian  Marine  is  one  of  great  import- 
ance, both  in  the  interests  of  practical  navigation  and  of  science ;  for  besides  the 
equipment  of  instruments  for  absolute  determinations  of  the  declination,  dip,  and 
horizontal  force  supplied  to  certain  of  our  surveying-ships,  every  seagoing  vessel 
in  the  service  carries  a  landing  compass,  specially  tested,  by  means  of  which  the 
declination  can  be  observed  with  considerable  accuracy  on  land. 

Although  observers  of  many  other  objects  may  still  speak  of  their  *'  heritage 
the  sea  "  as  a  mine  of  wealth  waiting  for  them  to  explore,  unfortunately  for  mag- 
netic observations,  we  can  no  longer  say  **  the  hollow  oak  our  palace  is,"  for  wood 
has  been  everywhere  replaced  by  iron  or  steel  in  our  ships,  to  the  destruction  of 
accurate  observations  of  dip  and  force  on  board  of  them.  Experience  however 
has  shown  that  very  useful  results,  as  regards  the  declination,  can  be  obtained 
every  time  a  ship  is  "  swung,"  either  for  that  purpose  alone,  or  in  the  ordinary 
course  of  ascertaining  the  errors  of  the  compass  due  to  the  iron  or  steel  of 
the  ship. 

As  an  example  of  this  method,  the  cruise  of  the  training  squadron  to  Spits- 
bergen and  Norway  in  1895  may  be  cited,  when  several  most  useful  observations 
were  made  at  sea  in  regions  but  seldom  visited.  Again,  only  this  year  a  squadron 
of  our  ships,  cruising  together  near  Madagascar,  separated  to  a  distance  of  a  mile 
apart  and  "  swung  "  to  ascertain  the  declination. 

I  would  here  note  that  all  the  magnetic  observations  made  by  the  office       f 
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H.M.  ships  daring  tho  years  1890-1900  have  been  published  in  a  conyenient  form 
bj  the  Uydrographic  Department  of  the  Admiralty. 

The  fact  remains,  however,  that  a  great  portion  of  the  world,  other  than  the 
coasts,  continues  unknown  to  the  searching  action  of  the  magnetic  needle,  whilst 
the  two-thirds  of  the  globe  covered  by  water  is  still  worse  off.  Amongst  other 
regions  I  would  specify  Africa,  which,  apart  from  the  coasts.  Gape  Colony,  and 
the  Nile  valley  to  lat.  5^  N.,  is  absolutely  a  new  field  for  the  observer. 

Moreover,  the  elaborate  surveys  I  have  mentioned  show  how  much  the  results 
depend  upon  the  nature  of  the  locality.  I  am  therefore  convinced  that  travellers 
on  land,  provided  with  a  proper  equipment  of  instruments  for  conducting  a  land 
survey  of  the  strange  countries  which  they  may  visit,  and  mapping  the  same 
correctly,  can,  with  a  small  addition  to  the  weight  they  have  to  carry,  make  a 
valuable  contribution  to  our  knowledge  of  terrestrial  magnetism,  commencing  with 
observations  at  their  principal  stations,  and  filling  in  the  intermediate  space  with 
as  many  others  as  circumstances  will  permit. 

The  Antarctic  Expedition, 

Of  the  magnetic  work  of  our  Antarctic  Expedition  we  know  that  since  the 
Discovery  entered  the  pack — and,  as  far  as  terrestrial  magnetism  is  concerned, 
upon  the  most  important  part  of  that  work — every  opportunity  has  been  seized 
for  making  observations. 

Lyttelton,  New  Zealand  (near  which  there  is  now  a  regular  fixed  magnetic 
observatory),  was  made  the  primary  southern  base-station  of  the  expedition ;  the 
winter  quarters  of  the  Discovery^  the  secondary  southern  base-station.  Before 
settling  down  in  winter  quarters,  magnetic  observations  were  made  on  board  the  ship 
during  the  cruise  to  and  from  the  most  easterly  position  attained  off  King 
Edward  YII.  Land  in  lat  76^  S.,  long.  152P  W.,  and  she  was  successfully  swung 
off  Cape  Crozier  to  ascertain  the  disturbing  effects  of  the  iron  upon  the  compasses 
and  dip  and  force  instruments  mounted  in  the  ship's  observatory. 

As  a  ship  fitted  to  meet  the  most  stormy  seas  and  to  buffet  with  the  ice,  the 
Discovery  has  been  a  great  success.  Let  me  add  another  tribute  to  her  value. 
From  Spithead  until  she  reached  New  Zealand,  but  small  corrections  were  required 
for  reducing  the  observations  made  on  board.  The  experience  of  Ross's  Antarctic 
expedition  had,  however,  taught  the  lesson  that  two  wood-built  ships,  the  Erebus 
and  Terror^  with  but  some  3°  to  4^  of  deviation  of  the  compass  at  Simon's  bay. 
South  Africa,  found  as  much  as  56^  of  deviation  at  their  position  farthest  soutb, 
an  amount  almost  prohibitory  of  good  results  being  obtained  on  board. 

How  fared  the  Discovery  f  I  have  been  told  by  Lieut.  Shackleton — for 
the  cause  of  whose  return  to  England  we  must  all  feel  great  sympathy — that 
a  maximum  of  only  11°  of  deviation  was  observed  at  her  most  southerly  position. 
From  this  wo  may  look  forward  hopefully  to  magnetic  results  of  a  value  hitherto 
unattained  in  those  regions. 

'  At  winter  quarters,  besides  the  monthly  absolute  observations  of  the  magnetic 
elements,  the  Eschenhagen  variometers  or  self-registering  instruments  for  con- 
tinuously recording  the  changes  in  the  declination,  horizonal  force,  and  vertical 
force  were  established,  and  in  good  working  order  at  the  time  appointed  for  com- 
mencing the  year's  observations. 

I  may  here  remind  you  that  some  time  previously  to  the  departure  of  the 
British  and  German  Antarctic  expeditions,  a  scheme  of  co-operation  had  been 
established  between  them,  according  to  which  observations  of  exactly  the  same 
nature,  with  the  same  form  of  variometers,  were  to  be  carried  out  at  their  respective 
winter  quarters  during  a  whole  year,  commencing  March  1,  1902.    Besides  the 
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continuouB  obeervations  with  the  yariometara,  regular  term-days  And  term*hoan 
were  agreed  upon  for  obtaining  special  obeervations  with  them  at  the  Mune  moomt 
of  Greenwich  mean  time.  Both  expeditions  have  succeBsfully  completed  this  part 
of  their  intended  work. 

To  oo-opeiate  in  like  muiner  with  these  far  southern  statioaSy  the  ArgaDtioe 
Goyemment  sent  a  special  party  of  obeeryers  to  Staten  island,  near  Gape  Hon, 
and  the  Germans  another  to  Kerguelen  Land,  whilst  New  Zaalaod  entered  haartil/ 
into  the  work.  In  addition,  similar  obsenrations  were  arranged  to  be  made  b 
certain  British  and  colonial  obseryatories,  which  include  Kew,  Falmouth,  Bombaj, 
Mauritius,  and  Melbourne ;  also  in  German  and  other  foreign  obeervatories. 

We  haye  all  read  thrilling  accounts  of  the  journeys  of  the  aereiml  tnyelling 
parties  which  set  out  from  the  Discovery^  and  of  the  imminent  dangers  to  lift  they 
encountered,  and  how  they  happily  escaped  them  except  one  brave  fellow  named 
Vince,  who  disappeared  oyer  one  of  those  mighty  ice-cliffii,  upon  which  all 
Antarctic  voyagers  descant,  into  the  sea.  In  spite  of  all  this,  there  is  a  record  of 
magnetic  obseryations  taken  on  these  journeys  of  which  only  an  oatline  has  yet 
been  given.  Anticipations  of  the  value  of  these  obseryations  are  somewhat  clouded 
when  we  read  in  one  report  that  hills  "  more  inland  were  composed  of  granite  rock, 
split  and  broken,  as  well  as  weatherworn,  into  extraordinary  diapes.  The  lower  or 
more  outer  hills  consisted  of  quartz,  etc.,  with  basaltic  dykes  cutting  throngh  them." 
Consequently,  we  have  to  fear  the  effects  of  local  magnetic  disturbances  of  the  needle 
in  the  land  observations,  whilst  buoyed  up  with  the  hope  of  obtaining  normal 
results  on  board  the  ship. 

Judging  from  some  land  obseryations  which  have  been  received,  it  appears  that 
considerable  changes  have  taken  place  in  the  values  of  the  magnetic  elements  in 
the  regions  we  are  considering,  but  when  making  comparisons  we  have  to  remember 
the  sixty  years  which  have  elapsed  since  Rosses  time,  and  that  he  had  nothing 
like  the  advantsge  of  steam  for  his  ships,  or  of  instruments  of  precision  like  our 
present  ship  Discovery,  His  ships  also  were,  as  we  have  already  remarked,  much 
worse  magnetically,  causing  far  more  serious  disturbance  oif  the  instruments. 
Hence  the  changes  we  note  may  not  be  entirely  due  to  changes  in  the  Earth*s 
magnetism. 

The  observations  made  by  the  ofHcers  of  the  Soutfiem  Cross  at  Cape  Adare  in 
1899-1900  also  contribute  to  this  question  of  magnetic  change. 

Tfie  Magnetic  Poles  of  tlie  Earth, 

I  will  now  refer  to  those  two  areas  on  the  globe  where  the  dipping  needle  stands 
vertically,  known  as  the  magnetic  ix)lo8.  The  determination  of  the  exact  position 
of  those  areas  is  of  great  importance  to  magnetic  science,  and  I  will  just  glance  at 
what  is  being  done  to  solve  the  problem. 

Let  us  consider  the  north  pole  first,  the  approximate  ][X)sition  of  which  we  know 
best  from  observation.  If  one  were  asked  to  say  exactly  where  that  pole  has  been  in 
observation  times,  whether  it  has  moved,  or  where  it  now  is,  the  answer  must  be, 
**  I  do  not  know.*'  It  is  true  that  Boss  in  1831,  by  a  single  observation,  considered 
he  had  fixed  its  position,  and,  I  believe,  hoisted  the  British  flag  over  the  spot,  taking 
possession  thereof ;  but  he  may  or  may  not  have  set  up  his  dip  circle  over  a  poution 
affected  by  serious  magnetic  disturbance,  and  therefore  we  must  still  be  doubtful 
of  his  complete  success  from  a  magnetic  point  of  view.  Although  eminent 
mathematicians  have  calculated  its  position,  and  Neumayer,  in  1885,  gave  a  place 
to  it  on  his  charts  of  that  year,  we  have  still  to  wait  for  observation  to  settle  the 
question,  for  one  epoch  at  least. 

Happily,  I  am  able  to  repeat  the  good  news  that  the  Norwegian,  Captain  Boald 
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AmuDdscD,  sailed  in  June  last  with  the  express  object  of  making  a  magnetic  surrey 
of  Ross's  position  and  of  the  surrounding  regions,  in  order  to  fix  the  position  of  the 
north  magnetic  pole.  Faroished  with  suitable  instruments  of  the  latest  pattern,  he 
proposes  to  continue  his  investigations  until  1905,  when  we  may  look  for  his  return 
and  the  fulfilment  of  our  hopes. 

As  far  as  we  can  now  see,  the  south  magnetic  pole  cannot  be  approached  very 
nearly  by  the  traveller,  and  we  can  only  lay  siege  to  it  by  observing  at  stations 
some  distance  off,  but  encircling  it.  We  have  our  own  expedition  on  one  side  of  it, 
and  now  with  the  return  of  the  Qaws  to  South  Africa  in  June  last,  we  have  learnt 
that  that  vessel  wintered  in  lat.  66^  2'  S.,  long.  89^  48'  E.,  a  position  on  the  opposite 
side  of  the  supposed  site  of  the  magnetic  pole  to  that  of  the  Discovery,  We  may 
now  pause  to  record  our  warm  congratulations  to  Dr.  von  Drygalski  and  his 
companions  on  their  safe  return,  accompanied  by  the  welcome  rep3rt  that  their 
expedition  has  proved  successful. 

In  addition  to  the  British  and  Grerman  expeditions,  there  are  the  Swedish 
expedition  and  the  Scottish  expedition.  Therefore,  with  so  many  nationalities 
working  in  widely  different  localities  surrounding  it,  we  have  every  reason  to  expect 
that  the  position  of  the  south  magnetic  pole  will  be  determined. 

The  Secular  Change, 

When,  in  the  year  1600,  Qilbert  announced  to  the  world  that  the  Earth  is  a  great 
magnet,  he  believed  it  to  be  a  stable  magnet ;  and  it  was  left  to  GbUibrand,  some 
thirty-four  years  later,  by  bis  discovery  of  the  annual  change  of  the  magnetic 
declination  near  London,  to  show  that  this  could  hardly  be  the  case.  Ever  since 
then  the  remarkable  and  unceasing  changes  in  the  magnetism  of  the  Earth  have 
been  the  subject  of  constant  observation  by  magneticians,  and  of  investigation  by 
some  of  the  ablest  philosophers  in  Europe  and  America.  Tear  after  year  new  data 
are  amassed  as  to  the  changes  going  on  in  the  distribution  of  the  magnetism  of  the 
Earth,  but  as  yet  we  have  been  favoured  by  hypotheses  only  as  to  the  causes  of  the 
wondrous  changes  which  the  magnetic  needle  records. 

These  hypotheses  were  at  one  time  chiefly  based  opcm  a  oooaderation  of  the 
secular  change  in  the  declination,  but  it  is  now  certain  that  we  must  take  into 
account  the  whole  of  the  phenomena  connected  with  the  movements  of  the  needle, 
if  we  are  to  arrive  at  any  satisfactory  result.  Besides,  it  vrill  not  suffice  to  take  our 
data  solely  from  existing  fixed  observatories,  however  relatively  well  placed  and 
equipped,  and  valuable  as  they  certainly  are,  for  it  now  appears  that  the  secular 
change  is  partly  dependent  upon  locality,  and  that  even  at  places  not  many  miles 
apart  differences  in  results  unaccounted  for  by  distance  have  been  obtained. 

The  tendency  of  observation  is  increasingly  to  show  that  the  secular  change  of 
the  magnetic  elements  is  not  a  world-wide  progress  of  the  magnetic  needle  moving 
regularly  in  certain  directions,  as  if  solely  caused  by  the  regular  rotation  during  a 
long  series  of  years  of  the  magnetic  poles  round  the  geographical  poles,  for  if  you 
examine  Map  No.  1,*  showing  the  results  of  observations  during  the  years  1840^-80 
as  regards  secular  change,  you  will  observe  that  there  are  local  causes  at  work  in 
certain  regions,  whilst  in  others  there  is  rest,  which  must  largely  modify  the  effect 
of  any  polar  rotation. 

Allow  me  to  explain  further.  The  plain  lines  on  Map  No.  1  indicate  approximate 
regions  of  no  secular  change  in  the  declination,  and  the  small  arrows  the  general 
direction  (not  the  amount)  in  which  the  north-seeking  end  of  the  horizontal  needle 


*  Originally  prepared    by    the    author    for    the  **  Magnetioal    results,"    U.M.S. 
ClutUenger,  part  vi.  vol.  ii. 
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was  muving  during  tboao  forty  years.  The  foci  of  greatest  change  io  the  decilostioD, 
with  the  approximate  amount  of  annual  change  in  the  northern  hemisphere,  are 
shown  in  the  Grerman  Ocean  and  N.W.  Alaska,  in  the  southern  henuaphere  off  the 
coast  of  Brazil^  and  in  the  South  Pacific  between  New  Zealand  and  Gape  Horn. 
The  two  foci  of  greatest  annual  change  in  the  dip  are  shown,  one  in  the  Gulf  of 
Guinea,  where  the  north-feeking  end  of  the  needle  was  being  repelled  atrongly 
upwards,  the  other  on  the  west  side  of  Tierra  del  Fuego,  where  the  north-seeking 
end  of  the  needle  was  being  attracted  strongly  downwards. 

It  is  remarkable  that  the  lines  of  no  change  in  the  declination  pass  through  the 
foci  of  greatest  change  in  the  dip.  If  the  needle  be  repelled  upwards,  as  at  the 
Gulf  of  Guinea  focus,  it  will  be  found  to  be  moving  to  the  eastward  on  the  east  side 
of  the  whole  line  of  no  change  in  the  declination  from  the  Cape  of  Good  Hope  to 
Labrador ;  to  the  westward  on  the  west  side.  If  the  needle  be  attracted  downwards, 
as  at  the  Tierra  del  Fuego  focus,  it  will  be  found  moving  to  the  westward  on  the 
east  side  of  the  whole  line  of  no  declination  from  that  focus  to  near  Vancouver 
Island ;  to  the  eastward  on  the  west  side. 

A  similar  result  may  be  seen  in  the  line  passing  through  a  minor  focua  of  the 
dip  near  Hong  Kong. 

Judging  from  anology,  there  should  be  another  focus  of  change  in  the  dip  in 
lat  70^  N.,  long.  115°  E.,  or  about  the  position  assigned  to  the  Siberian  focus  of 
greatest  force. 

On  Map  No.  2  are  shown  lines  of  equal  value  of  the  declination — the  red  lines 
for  the  year  1880,  the  black  lines  for  the  year  1805.  From  these,  when  shown  on  a 
large  scale,  we  may  deduce  the  mean  annual  change  which  has  taken  place  in  the 
declination  during  the  fifteen  years  elapsed. 

In  this  map  we  are  reminded  of  the  different  results  we  obtain  in  different 
localities^  for  if  a  line  be  drawn  from  Wellington  in  New  Zealand  past  Cape  York  in 
Australia  to  Hong  Kong,  little  or  no  change  will  be  found  in  the  neighbouring  region 
since  1840.  Again,  the  line  of  no  change  in  the  declination  shown  on  Map  No.  1 
to  be  following  much  the  same  direction  as  the  great  mountain  ranges  on  the  west 
side  of  the  American  continent,  has  hardly  moved  for  many  years  according  to  the 
observations  available. 

On  the  other  hand,  let  us  now  turn  to  an  example  of  the  remarkable  changes 
which  may  take  place  in  the  declination  unexpectedly  and  locally.  The  island  of 
Zanzibar  and  the  east  coast  of  Africa  were  constantly  being  visited  by  our  surveying- 
ships  and  ships  of  war  up  to  the  year  1880,  observations  of  the  declination  being 
made  every  year  at  Zanzibar  during  the  epoch  1870-80.  The  results  showed  that 
from  Cape  Town  nearly  to  Cape  Guardafui  the  annual  change  of  that  element  hardly 
exceeded  1'. 

During  the  succeeding  years  of  1890-91  observations  were  made  by  the  Germans 
at  Dar-es-Salaam  and  some  other  places  on  the  neighbouring  coasts,  with  the  result 
that  the  declination  was  found  to  be  changing  at  first  3'  annually,  and  since  that 
period  it  had  reached  10'  to  12'  at  Dar-es-Salaam.  Subsequent  observations  at  the 
latter  place  in  1890-98  confirmed  the  fact  of  the  great  change,  and,  in  addition,  our 
surveying-ship  on  the  station,  especially  ordered  to  "  swing  "  at  different  places  in 
deep  water  off  the  coast,  generally  confirmed  the  results.  It  is  remarkable  that 
whilst  such  great  changes  should  have  taken  place  between  Capetown  and  Gape 
Guardafui,  Aden  and  the  region  about  the  straits  of  Bab-el-Mandeb  seem  to  he 
comi)aratively  unaffected. 

Local  Magnetic  Disturbance, 

In  Map  No.  2  normal  lines  of  equal  value  of  the  declination  are  recorded,  and 
as  far  as  the  greater  part  of  the  globe  covered  by  water  is  concerned,  we  may 
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accept  them  as  undisturbed  value?,  for  we  have  yet  to  learn  that  there  are  any 
local  magoetic  disturbances  of  the  needle  in  depths  beyond  100  fathoms. 

When,  however,  we  come  to  the  land,  there  is  an  increasing  difficulty  in  finding 
districts  of  only  a  few  miles  in  extent  where  the  observed  values  of  the  magnetic 
elements  at  different  stations  therein  do  not  differ  more  widely  than  they  should  if 
we  considered  only  their  relative  position  on  the  Earth  as  a  magnet.  Take  Biicker 
aod  Thorpe's  maps  of  the  British  Isles  and  those  of  the  United  States,  fur  example, 
where  the  lines  of  equal  value  are  drawn  in  accordance  with  the  observations, 
with  the  result  that  they  form  extraordinary  loops  and  curves  differing  largely 
from  the  normal  curves  of  calculation. 

From  among  numerous  examples  of  disturbance  of  the  declination  on  land,  two 
may  be  quoted.  In  the  Bapakivi  district,  near  Wiborg,  a  Kussian  surveying  officer 
in  the  year  1890  observed  a  disturbance  of  180^  or,  in  other  words,  the  north 
point  of  his  compass  pointed  due  south.  At  Invercargill,  in  New  Zealand,  within 
a  circle  of  30  feet  radius,  a  difference  of  56°  was  found.  Even  on  board  ships  in 
the  same  harbour  diflferent  results  are  sometimes  observed,  as  our  training  squadron 
found  at  Keikiavik,  in  Iceland,  and  notably  in  our  ships  at  Bermuda. 

It  is  hardly  necessary  to  add  tbat  the  dip  and  force  are  often  largely  subject 
to  like  disturbance,  but  I  do  so  in  order  to  warn  travellers  and  surveyors  that  ob- 
servations in  one  position  often  convey  but  a  partial  truth ;  they  should  be  supple- 
mented by  as  many  more  as  possible  in  the  neighbourhood  or  district.  Erroneous 
values  of  the  secular  change  have  also  been  published  from  the  various  observers 
not  having  occupied  exactly  the  same  spot,  and  even  varied  heights  of  the  instru- 
meDt  from  the  ground  may  make  a  serious  difference,  as  at  Rapakivi  before 
mentioned,  and  at  Madeira,  where  the  officers  of  the  Challenger  expedition  found 
the  dip  at  a  foot  above  the  ground  to  be  48°  46'  N. ;  at  3 J  feet  above  the  ground 
56°  18'  N.  at  the  same  spot. 

All  mountainous  districts  are  specially  open  to  suspicion  of  magnetic  disturb- 
ance, and  we  know  from  comparison  with  normal  observations  at  sea  that  those 
mountains  standing  out  of  the  deep  sea,  which  we  call  islands,  are  considerably  so 
affected. 

Magnetic  Shoals, 

The  idea  that  the  compasses  of  ships  could  be  affected  by  the  attraction  of  the 
neighbouring  dry  land,  causing  those  ships  to  be  uosuspectingly  diverted  from  their 
correct  course,  was  long  a  favourite  theory  of  those  who  discussed  the  causes  of 
shipwreck,  but  it  was  *'  a  fond  thing  vainly  invented."  I  can  hardly  say  this  idea 
is  yet  exploded,  but  from  what  has  already  been  said  about  local  magnetic  dis- 
turbance on  land,  it  is  not  a  matter  of  surprise  that  similar  sources  of  disturbance 
should  exist  in  the  land  under  the  sea,  for  it  has  been  found  that  in  certain 
localities,  in  depths  of  water  sufficient  to  float  the  largest  ironclad,  considerable 
disturbances  are  caused  in  the  compasses  of  ships. 

An  area  of  remarkable  disturbance  having  been  reported  as  existing  off 
Cossack,  North- West  Australia,  H.M.S.  Penguin j  a  surveying-ship  provided  with 
the  necessary  magnetic  instruments,  was  sent  by  the  Admiralty  in  1891  to  make 
a  complete  magnetic  survey  of  the  locality,  with  a  view  to  ascertainiog  the  facts 
and  placing  them  on  a  scientific  basis.  An  area  of  disturbance,  3*5  miles  long  by 
2  miles  broad,  with  not  less  than  8  fathoms  of  water  over  it,  was  found  lying 
in  a  north-east  by  east  and  south-west  by  west  direction.  At  one  position  the 
disturbing  force  was  sufficient  to  deflect  the  Penguin^s  compass  56° ;  in  another — 
the  focus  of  principal  disturbance — the  dip  on  board  was  increased  by  29°,  and  this 
at  a  distance  uf  over  2  miles  from  the  nearest  visible  land,  upon  which  only  a  small 
disturbance  of  the  dip  was  found. 
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This  remarkable  area  of  disturbance  was  then  called  a  **  magnetic  ahoaly**  a 
term  which  at  first  sight  hardly  appears  to  be  applicable.  We  have,  howoTer, 
become  familiar  with  the  terms  "  ridge-line,  valley-line,  peak,  and  col/*  as  aj^lied 
to  areas  of  magnetic  disturbance  on  land ;  therefore  I  think  we  may  conveniently 
designate  areas  of  magnetic  disturbance  in  land  under  the  sea  '*  magnetic  shoals." 

This  year  H«M.  surveying-ship  Research  has  examined  and  placed  a  magnetic 
shoal  in  East  Loch  Roag  (Island  of  Lewis),  but  as  all  our  surveying-ahips  are 
practically  iron  ships,  it  was  impossible,  from  obseryations  on  board,  to  obtain  the 
exact  values  of  the  disturbing  forces  prevailing  in  this  shoal.  The  reason  for  this 
is  that,  although  we  may  accurately  measure  the  disturbing  forces  of  the  iron  of 
the  ship  in  deep  water,  directly  she  is  placed  over  the  shoal  induction  takes  place, 
and  we  can  no  longer  determine  to  what  extent  the  observed  disturbances  are  due 
to  the  ship's  newly  developed  magnetism,  or  to  what  extent  the  shoal  alone  pro- 
duces them. 

We  can,  nevertheless,  even  in  an  iron  ship,  accurately  pla,ce  and  show  the 
dimensions  of  a  magnetic  shoal  and  the  direction  in  which  a  ship's  compass  will 
be  deflected  in  any  part  of  it  by  compass  observations  only.  Is  it  not,  therefore, 
the  duty  of  any  ship  meeting  with  such  shoals  to  stop  and  fix  their  poeiUon  ? 

The  'general  law  governing  the  distribution  of  magnetism  on  these  magnetic 
shoals  is  that  in  the  northern  hemisphere  the  north  point  of  the  compass  is  drawn 
touoards  the  focus  of  greatest  dip ;  in  the  southern  hemisphere  it  is  r^peUed.  The 
results  at  East  Loch  Boag  proved  an  exception,  the  north  point  of  the  compass 
being  repelled. 

Terrestrial  Magnetism  and  Geology. 

I  have  already  referred  to  the  question  of  local  magnetic  disturbance  as  one 
of  great  importance  in  magnetic  surveys.  The  causes  of  these  disturbances  were 
at  one  time  a  matter  of  opinion,  but  the  evidence  of  the  elaborate  magnetic  sur- 
veys I  have  alluded  to,  when  compared  with  the  geological  maps  of  the  same 
countries,  points  clearly  to  magnetic  rocks  as  their  chief  origin. 

Magnetic  rocks  may  be  present,  but  from  their  peculiar  position  fail  to  disturb 
the  needle ;  but,  on  the  other  hand,  as  Kiicker  writes  in  his  summary  of  the  results 
of  the  great  magnetic  survey  of  the  British  Isles  conducted  by  Thorpe  and  himself, 
**  the  magnet  would  be  capable  of  detecting  large  masses  of  magnetic  rock  at  a 
depth  of  several  miles,''  a  distance  not  yet  attained  by  the  science  of  the 
geologist. 

Again,  Dr.  Kijckevorsel,  in  his  survey  of  Holland  for  the  epoch  1891,  was 
convinced  that  "  in  some  cases,  in  many  perhaps,  there  must  be  a  direct  relation 
between  goology  and  terrestrial  magnetism,  and  that  many  of  the  magnetic 
features  must  be  in  some  way  determined  by  the  geological  structure  of  the  under- 
ground." 

During  the  years  1897-99  a  magnetic  survey  was  made  of  the  Kaiser-stuhl,  a 
mountainous  district  in  the  neighbourhood  of  Freiburg,  in  Baden,  by  Dr.  G.  Meyer. 
Exact  topographical  and  geological  surveys  had  been  previously  made,  and  the 
object  of  the  magnetic  survey  was  to  show  how  far  the  magnetic  disturbances  of 
the  needle  were  connected  with  geological  conformations.  Here,  again,  it  was 
found  that  the  magnetic  and  geological  features  of  the  district  showed  consider- 
able agreement,  basaltic  rocks  being  the  origin  of  the  disturbance.  This  was  not 
all,  for  in  the  level  country  adjacent  to  the  Rhine  and  near  Breisach  unsuspected 
masses  of  basalt  were  found  by  the  agency  of  the  magnetic  needle. 

More  recently  we  find  our  naval  officers  in  H.M.S.  Penguin,  with  a  complete 
outfit  of  magnetic  instnmients,  making  a  magnetic  survey  of  Funafuti  atoll,  and 
assisting  the  geologist  by  pointing  out,  by  means  of  the  observed  disturbance  of 
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the  needle,  the  probable  positions  in  the  lagooD  ia  which  rock  would  be  most 
accessible  to  their  boring  apparatus. 

Leaving  the  geologist  and  the  magnetician  to  ¥rork  in  harmony  for  their 
common  weal,  let  us  turn  to  some  other  aspects  of  the  good  work  already  accom- 
plished and  to  be  accomplished  by  magnetic  observers. 

Magnetic  Charts. 

Of  the  valuable  work  of  the  several  fixed  magnetic  observatories  of  the  world, 
I  may  remark  that  they  are  constantly  recording  the  never-ceasing  movements 
of  the  needle,  the  key  to  many  mysteries  to  science  existing  in  the  world  and 
external  to  it,  but  of  which  we  have  not  yet  learnt  the  use.  Unfortunately,  many 
of  these  once  fixed  observatories  have  become  travellers  to  positions  where  the 
Earth  can  carry  on  its  work  on  the  needle  undisturbed  by  electric  trams  and 
railways  which  have  sprung  up  near  them,  and  it  is  to  be  hoped  they  will  find 
rest  there  for  many  years  to  come. 

Of  the  forty-two  observatories  which  publish  the  values  of  the  magnetic 
elements  obtained  there,  thirty-two  are  situated  northward  of  the  parallel  of 
30^  N.,  and  only  four  in  south  latitude ;  and  it  is  a  grief  to  magneticians  that  so 
important  a  position  as  Capetown  or  its  neighbourhood  does  not  make  an  additional 
fixed  magnetic  observatory  of  the  first  order. 

Thus,  as  far  as  our  present  question  of  magnetic  charts  and  their  compilation 
is  concerned,  the  observatories  do  not  contribute  largely,  but  we  should  be  very 
grateful  to  them  for  the  accurate  observations  of  the  secular  change  they  provide 
which  are  so  difficult  to  obtain  elsewhere. 

Of  the  value  of  magnetic  charts  for  different  epochs  I  have  much  to  say,  as 
they  are  required  for  purely  scientific  inquiry  as  well  as  for  practical  uses.  It  is 
only  by  their  means  that  we  can  really  compare  the  enormous  changes  which 
take  place  in  the  magnetism  of  the  globe  as  a  whole;  they  are  useful  to  the 
miner,  but  considerably  more  so  to  the  seaman.  Had  it  not  been  for  the  charts 
compiled  from  the  results  of  the  untiring  labours  of  travellers  by  land  and 
observers  at  sea  in  the  field  of  terrestrial  magnetism  during  the  last  century,  not 
only  would  science  have  been  miserably  poorer,  but  it  is  not  too  much  to  say  that 
the  modem  iron  or  steel  steamship  traversing  the  ocean  on  the  darkest  night  at 
great  speed  would  have  been  almost  an  impossibility,  whereas  with  their  aid 
the  modern  navigators  can  drive  their  ships  at  a  speed  of  26*6  statute  miles  an 
hour  with  comparative  confidence,  eyen  when  neither  sun,  moon,  nor  stars  are 
appearing. 

Of  the  large  number  of  trayellers  by  sea,  including  those  who  embark  with  the 
purpose  of  increasing  our  geographical  knowledge  of  distant  lands  and  busying 
themselves  with  most  useful  inquiries  into  the  geology,  botany,  zoology,  and 
meteorology  of  the  regions  they  visit,  few  realize  that  when  they  set  foot  on 
board  ship  (for  all  ships  are  now  constructed  of  iron  or  steel)  they  are  living 
inside  a  magnet.  Truly  a  magnet,  having  become  one  by  the  inductive  action  of 
that  great  parent  magnet — the  Earth. 

How  fares  the  compass  on  board  those  magnets,  the  ships,  that  instrument  so 
indispensable  to  navigation,  which  Victor  Hugo  has  forcibly  called  *'  the  soul  of 
the  ship,*'  and  of  which  it  has  been  written — 

'*  A  rusted  nail,  placed  near  the  faithful  compass, 
Will  sway  it  from  the  truth,  and  wreck  an  argosy  "  ? 

And  if  so  small  a  thing  as  an  iron  nail  ba  a  danger,  what  are  we  to  say  to  the 
iron  ship  ?    Let  us  for  a  moment  oonsider  this  important  matter. 
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If  the  nature  of  the  whole  of  the  iron  or  steel  used  in  constmoiion  of  ships 
were  such  as  to  become  permanently  magnetic,  their  nayigation  would  be  mudi 
simplified,  as  our  knowledge  of  terrestrial  magnetism  would  enable  us  to  provide 
correctors  for  any  disturbing  effects  of  such  iron  on  the  compaas^  which  wpold 
then  point  correctly.  But  ships,  taken  as  a  whole,  are  generally  more  or  less 
unstable  magnets,  and  constantly  subject  to  change,  not  only  on  change  of 
geographical  position,  but  also  of  direction  of  the  ship's  head  with  r^ard  to  the 
magnetic  meridian.  Thus,  a  ship  steering  on  an  easterly  couree  may  be  tem- 
porarily magnetized  to  a  certain  extent,  but  on  reyersing  the  ship's  course  to  west 
she  would  after  a  time  become  temporarily  magnetized  to  the  same  amoont,  but 
in  the  opposite  direction,  the  north  point  of  the  compass  being  attracted  in  each 
case  to  that  side  of  the  ship  which  is  southernmost. 

Shortly,  we  may  define  the  action  of  the  Earth's  magnetism  on  the  iron  of  a 
ship  as  follows :  The  Earth  being  surrounded  by  a  magnetic  field  of  force  differing 
greatly  in  intensity  and  direction  in  the  regions  from  the  north  pole  to  the 
equator  and  the  equator  to  the  south  pole,  the  ship's  magnetic  condition  is 
largely  dependent  upon  the  direction  of  her  head  whilst  building  and  the  part  of 
that  field  she  occupied  at  the  time;  partly  upon  her  position  in  the  magnetic 
field  she  traverses  at  any  given  time  during  a  voyage. 

For  the  reasons  I  have  given,  magnetic  charts  are  a  necessity  for  practical 
purposes  and  in  the  following  order  of  value.  That  of  the  magnetic  declinaticm 
or  variation  which  is  constantly  in  use,  especially  in  such  parts  of  the  world  as  the 
St.  Lawrence  and  the  approaches  to  the  English  channel,  where  the  declination 
changes  very  rapidly  as  the  ship  proceeds  on  her  course.  Next,  that  of  the  dip 
and  force,  which  are  not  only  immediately  useful  when  correcting  the  ship's 
compass,  but  are  required  in  the  analysis  of  a  ship's  magnetism  both  as  regards 
present  knowledge  and  future  improvements  in  placing  compasses  on  board. 

If  astronomers  have  for  a  very  long  time  been  able  to  publish  for  several  yean 
in  advance  exact  data  concerning  the  heavenly  bodies,  is  it  too  much  to  hope  that 
magneticians  will  before  long  also  be  able  to  publish  correct  magnetic  charts  to 
cover  several  years  in  advance  of  any  present  epoch  ?  If  this  is  to  be  done  within 
reasonable  time,  there  must  be  a  long  pull,  a  strong  pull,  and  a  pull  all  together  of 
magnetic  observers  in  all  lands,  and  accumulated  data  must  also  be  discussed. 

On  Magnetic  Instruments  for  Travellers. 

Travellers  in  unsurvoyed  countries,  if  properly  instructed  and  equipped,  can 
do  good  service  to  science  by  observing  the  three  magnetic  elements  of  declination, 
inclination  or  dip,  and  force  at  as  many  stations  as  circumstances  will  permit ; 
hence  the  following  remarks. 

For  the  purpose  of  making  the  most  exact  magnetic  survey,  the  best  equiimient 
of  instruments  consists  of  the  well-known  unifilar  magnetometer,  with  fittings  for 
observing  the  declination,  and  a  Barrow's  dip  circle.  To  some  travellers  these 
instruments  might  be  found  too  bulky,  and  in  some  regions  too  d^cate  as  well  as 
heavy  to  carry. 

Of  suitable  instruments  made  abroad,  those  used  by  M.  Moureaux  in  his 
survey  of  France  may  be  mentioned,  as  they  arc  of  similar  type,  but  much  smaller 
and  lighter  than  the  instruments  above  mentioned. 

Another  form  of  instrument,  called  an  L.C.  instrument,  for  observing  both  the 
inclination  and  total  force,  is  shown  in  the  instrument  before  you.  Originally 
designed  for  observations  on  board  ships  at  sea  where  the  ordinary  magnetic 
instruments  are  unmanageable,  it  has  also  been  found  to  give  satisfactory  results 
in  a  land  survey,  where  greater  accuracy  is  expected  than  at  fcea.    Thus,  during 
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a  series  of  observations  extending  from  the  north  side  of  Lak»  Superior  to  the 
southern  part  of  Texas  last  year,  comparisons  were  made  between  the  results 
obtained  with  an  L.G.  instrument  and  those  of  the  regular  unifilar  magnetometer 
and  dip  circle,  when  the  agreement  was  found  satisfactory. 

I  am  therefore  of  the  opinion  that  a  traveller,  furnished  with  a  theodolite  for 
land-surveying  purposes,  but  fitted  with  a  reversible  magnetic  needle,  can,  at  any 
time  he  observes  a  true  bearing,  obtain  a  trustworthy  value  of  the  declination. 
Dismounting  the  theodolite  from  his  tripod,  the  latter  will  serve  for  mounting 
an  L.C.  instrument  with  which  to  observe  the  inclination  and  force.  Thus,  by 
adding  to  his  ordinary  equipment  an  instrument  weighing  in  its  box  about  21  lbs., 
he  can  obtain  valuable  contributioDs  to  terrestrial  magnetism,  and  at  the  same 
time  give  useful  assistance  to  geological  investigations. 

Concluding  Bemarks. 

Although  a  great  snbjcct  like  terrestrial  magnetism,  even  to  exhibit  our 
present  knowledge  of  the  science,  cannot  be  brought  within  the  compass  of  an 
address — for  it  requires  a  treatise  of  many  pages — I  have  brought  some  of  the 
broad  features  of  it  before  the  section  in  order  to  show  its  connection  with 
geography. 

I  also  entertain  the  hope  that  geographers  will  become  more  interested  in  a 
subject  so  important  to  pure  science  and  in  its  practical  applications,  and  that  it 
will  become  an  additional  subject  to  the  instruction  which  travellers  can  now 
obtain  under  the  auspices  of  the  Boyal  Geographical  Society  in  surveying, 
geology,  botany,  zoology,  and  meteorology. 

There  is  a  wide  field  open  to  observers,  and  where  results  often  depend  so 
much  upon  locality,  we  require  to  explore  more  and  more  with  the  magnetic 
needle.  To  look  over  the  great  oceans  and  think  how  little  is  being  done  for 
terrestrial  magnetism  is  a  great  matter  for  regret.  Tet  even  there  we  may  begin 
to  be  hopeful,  for  the  United  States  Co&ai  and  Geodetic  Survey  authorities  are 
making  arrangements  to  fit  out  its  vessels  with  the  necessary  instruments  for 
determining  the  magnetic  elements  at  sea. 

Wc  wish  them  all  success ;  but  I  must  again  remind  you  that,  although  we 
cannot  compel  observers  to  start,  there  is  room  for  them  and  to  spare. 

I  would  fain  make  some  remarks  on  the  prevailing  ignorance  of  sound 
geography  in  many  quarters,  and  on  the  defective  methods  of  teaching  the 
science ;  but  I  feel  that  the  subject  is  placed  in  very  able  hands,  and  will  be  fully 
discussed  elsewhere  dnring  the  present  meeting. 
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Khotan. 

'  Sand-bnricd  Bnins  of  Khotan.*    By  M.  A.  Stein.    London :  Fisher  Unwin.    1903. 

A  MOST  fascinating  book  has  been  written  by  Dr.  Stein  on  his  ''finds**  in  the 
newly  developed  field  of  research  in  the  Takla  Makan  desert  of  Chinese  Turkestan — 
a  book  which  will  receive  more  than  passing  notice  from  orientalists  all  the  world 
over.  Only  two  explorers  have  been  personally  occupied  in  these  investigations, 
the  eminent  traveller  Dr.  Sven  Hedin  and  Dr.  Stein,  and  their  joint  discoveries 
reveal  to  us  a  new  phase  of  early  n^ediiisval  Asiatic  history. 
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A  good  deal  of  the  book  nnder  review  is  devoted  to  a  narrative  of  Dr.  Stein*8 
journey  northward  through  Gilgit  and  Kashgar,  which,  although  it  U  a  well-told 
tale,  adds  little  to  our  geographical  or  archasological  knowledge.  Inddentally  he 
records  his  faith  in  the  view  taken  by  Lord  Ourson  of  the  Oxua  souroe  before  the 
Pamirs  were  surveyed ;  but  he  is  evidently  unaware  of  the  results  of  those  surveys, 
which  prove  conclusively  that  one  must  look  to  the  Nicolas  range^  rather  than  to 
the  mountains  at  the  head  of  the  Ab-i-Panja,  for  the  chief  glacial  souroes  of  the 
great  river.  As  a  geographer,  however,  Dr.  Stein  has  done  much  more  than  con- 
firm previous  records.  He  has  added  a  great  deal  of  excellent  mapping  to  Astatic 
topography  about  Khotan,  sparing  no  trouble  in  his  afiforts  to  reach  untrodden 
districts,  and  arming  himself  beforehand  with  all  available  data  on  which  to  base 
his  own  triangulation.  He  has  thus  succeeded  in  giving  to  every  locality  mentiooed 
in  his  book  an  exact  value  in  geographical  position  such  as  many  of  them  never 
possessed  before.  He  was  much  assisted  by  the  pre-existence  of  Gaptidn  Deasy's 
work,  based  on  the  Pamir  surveys,  and  he  wisely  secured  the  services  of  a  pro- 
fessional native  topographer  from  the  Survey  of  India. 

From  the  geographical  point  of  view  Dr.  Stein's  work  is  most  valuable ;  but,  of 
course,  the  chief  interest  of  his  book  lies  in  his  archsological  discoveries. 

Following  the  indications  left  iu  the  records  of  Chinese  pilgrims  in  early  times, 
and  greatly  helped  by  the  courteous  and  kindly  sympathy  of  Chinese  oflGldala  in 
Kashgar  and  Khotan,  he  has  been  enabled  to  lay  before  the  world  something  of  a 
consecutive  story  of  the  social  and  commercial  couditions  of  a  great  part  of  the 
world's  highway  between  East  and  West  as  it  existed  m  the  days  when  Buddhism 
prevailed  throughout  these  regions,  ere  the  tide  of  Islam  had  swept  through  High 
Asia.  Whilst  generally  confirming  the  observations  of  Sven  Hedin,  he  has  added 
immensely  to  their  value  by  the  completeness  of  his  examinations  of  Buddhist  dies, 
and  the  discovery  of  a  most  extraordinary  wealth  of  early  literature.  Chiefly  in 
the  form  of  inscribed  wooden  tablets  (but  partly  on  leather)  there  are  records 
referring  to  passing  local  subjects  of  interest  written  in  several  languages.  Of 
these  Karosthi  is  the  principal  (an  early  Indian  Prakrit,  containing  Sanscrit 
terms),  but  there  are  also  writings  in  an  archaic  form  of  Tibetan,  in  Chinese, 
and  in  Brahmi,  dating  from  the  Indo-Scythic  period  of  the  early  centuries  of 
our  era ;  and  (so  far  as  they  have  been  translated)  they  certify  to  the  existence 
of  well-ordered  and  flourishing  communities  in  this  desert,  the  incidents  of  whose 
daily  life  routine  was  not  so  very  different  from  those  which  we  may  observe  in 
the  same  regions  now.  Greek  influence,  as  exhibited  in  seal-cuttings  and  sculptures, 
is  just  as  evident  there  as  in  Northern  India ;  nor  is  this  surprising,  seeing  that 
Khotan  was  conquered  by  Indians  from  Taxila  about  a  century  later  than  the 
conquest  of  Taxila  by  Alexander.  Karosthi  was  the  language  of  Taxila,  and 
Kushana  kings  ruled  the  north-west  of  India  for  the  first  two  centuries  a  j). 

Not  the  least  valuable  of  Dr.  Stein's  investigations  was  connected  with  the 
exposure  of  a  most  comprehensive  system  of  forgeries,  which  has  supplied  the 
archives  of  certain  European  museums  with  specimen  writings  in  "unknown'* 
characters.  These  forgeries  were  perpetrated  by  a  clever  native  at  Khotan,  which 
place  appears  recently  to  have  rivalled  Rawal  Pindi  as  the  seat  of  ingenious  inven- 
tions in  this  particular  line. 

It  would  have  added  to  the  interest  of  Dr.  Stein's  work  if  he  had  more  to  say 
about  such  relics  as  exist  of  the  peculiar  form  of  Nestorian  Christianity  which  once 
prevailed  in  High  Asia,  and  was  coasval  with  Buddhism.  But  there  is  very  little 
more  light  thrown  on  this  subject  than  has  already  been  given  us  by  Sven  Hedin. 

Scientists  will  await  with  impatience  the  fuller  records  of  his  discoveries,  and 
the  splendid  field  of  philological  research  to  which  they  give  rise.    Meanwhile,  the 


REVIEWS.  451 

ordinary  unscientific  public  will  find  a  most  readable  summary  of  these  important 
investigations  (which  illustrate  quite  a  new  chapter  in  human  history)  in  the  book 
which  has  just  been  published.  T.  H.  H. 

India  in  Early  Maps. 

'La  Cartografia  antioa  dell'  India.'     By  Francesco  L.  Pnll^.    Firenze,  1901.    (In 
Studi  Italiani  di  Filologia  Indo-lraniea,  Anno  IV.  yol.  iv.)   With  an  Atlas  of  Maps. 

This  is  a  study  of  high  interest  and  value.  It  is  divided  into  seven  parts«  in 
which  the  conceptions  of  India  and  its  configuration  are  discussed,  as  entertiuned 
by  the  ancient  Egyptians,  Babylonians,  Phoenicians,  and  Jews,  by  the  Indians 
themselves,  by  the  Greeks,  by  the  Romans  and  Alexandrians,  by  the  scholars  of 
the '  Lower  Empire,'  by  the  Byzantines,  and  by  the  Arabs  and  Persians.  Appen* 
dices  are  added  on  certain  special  authors  or  treatises  and  their  account  of  India — 
on  Pomponius  Mela,  on  Pliny,  on  the  Periplus  of  the  Erythraean  sea,  on  the 
Anonymous  Geographer  of  Ravenna,  and  others.  Among  the  larger  maps  in  the 
'  Atlas '  are  facsimiles  of  the  sixth-century  world-scheme  of  Gosmas  Indico- 
pleustes,  according  to  both  the  Florentine  (Laurentian)  and  Vatican  mannscripts 
of  the  ninth  and  tenth  centuries— of  the  same  author's  Mountain  of  the  North, 
according  to  the  Laurentian  manuscript— of  the  Mappe-monde  of  Fra  Mauro  (1457- 
1459),  etc.  The  text  is  also  illustrated  by  thirty-seven  smaller  designs,  largely 
modem  reconstructions  of  ancient  maps  now  lost ;  many  of  these,  as  is  natural, 
follow  the  suggestions  already  given  by  that  most  stimulating  inquirer,  K.  Miller 
of  Stuttgart.  Several  clarified  reproductions  of  mediaeval  maps,  admirably  ex- 
ecuted, are  also  given,  e.g.  Gosmas,  the  Mappe-monde  of  Albi,  Ibn  Haukal,  and 
Edrisi.  The  whole  work  is  executed  in  a  thorough  and  scholarly  manner,  and 
must  be  invaluable  to  every  student  of  mediseval  geography ;  the  most  recent  work 
of  continental  scholars  has  been  utilized,  though  the  same  cannot  always  be  said 
of  their  English  contemporaries.  It  is  pleasant,  however,  to  see  so  keen  an  apprecia- 
tion of  an  essay  of  remarkable  merit,  too  little  known  in  England,  Marinelli's 
*  La  Geografia  dei  Padri  della  Ghiesa,'  long  ago  translated  into  German  ('  Die  Erd- 
kunde  bei  d.  Kirchen-Vatem '),  but  still  awaiting  an  English  version.  The  treat- 
ment of  India  by  Ptolemy,  by  the  Periplus  of  the  Erythraean  sea,  and  by  Gosmas, 
are  handled  by  Sig.  Pull^  in  a  manner  worthy  of  special  praise.  This  is  surety  the 
first  time  that  the  world-scheme  of  the  Alexandrian  monk  has  ever  been  faithfully 
reproduced  from  the  Vatican  manuscript;  it  had  already  been  photographed  in 
1897  from  the  Florentine  copy,  for  reproduction  in  my  own  *  Dawn  of  Modern 
Geography,'  vol  i.  p.  384.  C.  Raymond  Beazlrt. 

Persia. 

*  The  Persian  Problem.'    By  H.  J.  Whigham.    London :  Isbister  &  Co.    1903. 

Price  12f.  Gd. 

Under  the  above  title  Mr.  V^Thigham  republishes,  in  an  altered  and  amplified 
form,  with  maps  and  illustrations,  a  series  of  letters  contributed  by  him  in  1901- 
1902  from  Persia  to  the  Morning  Post  The  sub-title  of  the  book,  *'  An  examina- 
tion of  the  rival  positions  of  Russia  and  Great  Britain  in  Persia,  with  some  account 
of  the  Persian  Gulf  and  the  Baghdad  railway,*'  is  a  sufficient  indication  of  the 
object  with  which  it  is  written.  In  some  of  the  first  twenty-two  chapters  Mr. 
Whigham  deals  mainly  with  various  fiustors  of  the  Persian  problem,  e.g,  our  position 
and  prestige,  past  and  present,  in  the  FersiAn  Gulf,  Koweit,  and  the  Baghdad  rail- 
way, the  attitude  of  his  predaoewm  and  ci  the  pceaent  Sbeykh  of  Muhammerah 
towards  the  Persian  Gofenu  Gram  the  Kamn  to  the  capital. 
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and  the  equally  important  route  vid  Baghdad  and  Eermanshah;  iu  others  he 
sketches  with  a  orisp  touch  the  Arah  pirate  coast,  the  rains  of  Mesopotamia,  the 
sacred  cities  of  Nejef  and  Kerbeld. 

Mr.  Whigham  has  the  faculty  of  presenting  in  concise  and  well-chosen  phrases 
a  luminous  rSsumi  of  any  subject  he  deals  with,  whether  that  subject  be  a  some- 
what intricate  question  of  local  politics  (e.^.  in  the  case  of  Muskat)  and  its  bearings 
on  international  questions,  or  the  reconstruction  of  the  Babylon  of  Nebuchad- 
nezzar's day,  as  seen  in  the  light  of  the  most  recent  discoveries  of  Dr.  Koldwey 
and  his  fellow- workers,  or,  again,  the  exploitation  by  a  British  capitalist  of  the  oil- 
wells  of  Kasr-i-Shirin. 

In  the  dosing  Fix  chapters  Mr.  Whigman  sums  up  the  relative  positions,  political 
and  commercial,  of  Russia  and  Great  Britain  in  Persia,  and  draws  his  conclusions. 
"The  whole  aim  and  object  of  our  policy  in  Persis,  first  and  last,  should  be 
railwayp.  Russia  may  have  all  the  political  prestige  she  wants,  so  long  as  we 
control  the  railways  from  the  Gulf  to  Tehran/* 

Since  the  publicatiou  of  Lord  Curzon's  '  Persia '  we  have  seen  no  work  more 
helpful  than  Mr.  Whigham's  for  a  right  understanding  of  the  Persian  question. 
Indeed,  it  is  not  too  much  to  say  that  the  volume  forms  a  useful  and  almost 
indispensable  supplement  to  that  book,  bringing  it  up  to  date  on  many  points. 

G.  G. 

Formosa. 

*  The  Island  of  Formosa,  Past  and  Present.'    By  James  W.  Davidson,  F.R.a.8.,  Consnl 
of  the  United  States  for  Formosa.    London :  Macraillan  &  Go.     1903. 

Formosa  must  have  been  known  to  the  Ghinese  at  a  period  far  beyond  the  ken 
of  European  historians ;  it  is  potentially  one  of  the  richest  islands  in  the  world, 
and  the  Dutch  settlements  upon  it  were  founded  so  long  ago  as  1624.  Yet,  on  the 
whole,  the  bibliography  of  the  island  is  a  remarkably  limited  one,  and  no  really 
comprehensive  work  on  it  has  been  published  in  any  language.  In  the  volume 
under  consideration  Mr.  Davidson  seeks  to  remedy  this  omission,  and,  though  it  is 
very  far  from  being  complete,  as  the  author  himself  would  probably  be  the  first  to 
admit,  it  is,  at  all  events,  a  step  in  the  right  direction,  and  for  the  large  amount 
of  really  valuable  information  which  he  has  got  together,  whether  from  his  own 
experiences  or  those  of  others,  the  reader  cannot  be  otherwise  than  grateful. 

Gf  Mr.  Davidson's  thirty-one  chapters  no  less  than  twenty-two  are  devoted  to 
historical  events.  Ghinese  records  furnish  but  few  particulars  as  to  the  earlier 
periods,  and  in  later  times  the  Portuguese  seem  to  have  been  content  with  naming 
the  island  only,  for  they  made  no  settlements  on  it.  It  is  with  the  advent  of  the 
Dutch  that  history  really  commences,  and  their  occupation  and  final  ejection  by 
Koksinga  are  treated  at  some  length,  as  is  also  the  episode  of  the  first  Japanese 
expedition  in  1874.  The  most  important,  and  certainly  the  most  interesUng 
section  of  the  historical  part,  however,  is  that  descriptive  of  the  Japanese  campaign 
of  1895,  which  ended  in  the  annexation  of  the  island.  Here  we  have  an  account 
of  the  affair  at  first  hand,  for  Mr.  Davidson  was  an  eye- witness  of  the  reign  of 
terror  which  prevailed  in  Taipeh  and  Twatutia,  and,  indeed,  took  a  suffidently 
prominent  part  in  the  events  of  this  most  perilous  and  exciting  time  to  earn  him 
the  decoration  of  the  Imperial  Order  of  the  Rising  Sun  at  the  hands  of  the  Emperor 
of  Japan. 

Leaving  history  for  present-day  conditions,  Mr.  Davidson  passes  to  a  con- 
sideration of  the  three  great  industries  of  the  island — tes,  camphor,  and  sugar, 
to  each  of  which  a  chapter  is  allotted.    Tea  culture  is  princifally  confined  to  the 
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northern  part,  in  the  neighbourhood  of  Taipeh,  or,  as  it  is  now  called,  Taihoka,  and 
here  it  appears  to  be  increasing  enormously.  The  output  already  exceeds  twenty 
million  pounds,  but  is  regarded  by  good  authorities  as  being  still  in  its  infancy, 
and  the  quality  is  of  distinctly  high  average.  The  importance  of  the  industry 
may  be  estimated  from  the  fact  that  about  86  per  cent,  of  the  annual  export 
receipts  are  obtained  from  it.  Camphor,  however,  is  scarcely  less  important, 
although  the  Government  monopoly  of  the  article  has  not  quite  proved  the  success 
which  had  been  predicted.  The  increased  price  obtained  led  to  the  cultivation 
of  the  tree  in  other  countries,  while  in  Japan  the  camphor  is  to  be  found  wild,  and 
in  the  central  and  southern  provinces  of  China  it  abounds,  giant  trees  of  28  feet 
in  circumference  being  met  with.  As  a  result,  private  individuals  were  able  to 
undersell  the  Government,  and  prices  had  to  be  lowered. 

The  author,  seeing  that  his  aim  is  to  make  his  volume  a  standard  book  of 
reference  on  the  island,  might,  perhaps,  have  given  the  list  of  Formosan  plants 
which  Mr.  Augustine  Henry  published  in  the  Transactions  of  the  Asiatic  Society 
of  Japan^  but  he  has  contented  himself  with  dealing  with  the  economic  specieg 
cultivated  in  the  island,  and  of  tbeee  he  furnishes  a  full  account,  as  in  the  case 
of  camphor,  of  which,  indeed,  the  most  minute  particulars  are  given.  The  Japanese 
Government  has  been  particularly  energetic  in  forwarding  agricultural  interests, 
and  has  already  established  several  experimental  stations.  The  coal  measures  of 
Forme  sa  apparently  underlie  the  whole  island,  and  sections  descriptive  of  these, 
the  petroleum,  salt,  gold,  and  other  mineral  products,  are  appended ;  but  geology  as 
such  receives  but  scant  notice  at  Mr.  Davidson's  hands.  Nor  does  ethnology  fare 
much  better,  for  though  some  thirty  pages  are  given  to  the  aboriginal  tribes,  and 
Mr.  Y.  Ino,  to  whom  the  author  tells  us  he  is  mainly  indebted  for  the  particulars, 
has  much  that  is  new  and  interesting,  he  leaves  so  much  unsaid,  that  there  is 
evidently  no  lack  of  work  for  future  travellers  desirous  of  investigating  the 
anthropological  problems  of  the  country.  Eight  groups  of  these  savages  are 
described,  and  vocabularies  of  some  forty  words  of  each  given  in  the  appendix. 
It  is  curious  to  note,  with  the  exception  of  the  numerals,  how  flight  is  the 
resemblance  to  Malay.  The  types  of  natives,  too,  so  far  as  can  be  judged  from 
the  very  indifferent  illustrations,  show  no  likeness  to  Malays,  and  the  chief  feature 
about  them  would  seem  to  be — as,  indeed,  might  be  expected — the  amount  of 
variation.  Rather  remarkable  is  the  approximation  to  a  Caiib/acte«  which  is 
noticeable  in  a  number  of  instances,  an  obiter  dictum  which  we  may  permit  our- 
selves here  without  making  suggestions  as  to  its  cause.  Quite  one  of  the  most 
interesting  parts  of  the  volimie  is  that  in  which  Mr.  Davidson  describes  the  little- 
known  island  of  Botel  Tobago  and  its  Inhabitants,  which  he  visited  in  1896.  He 
considers  that  there  is  a  distinct  admixture  of  Papuan  blood  here,  and  doubtless 
there  is.  But  the  same  might  be  said  of  some,  if  not  all,  of  the  Formosan  wild 
tribes,  among  whom  are  to  be  found  bachelor  houses  for  the  young  men,  anthropo- 
morphic images,  and  bows  and  arrows.  Botel  Tobago  is  one  of  the  few  places  on 
the  globe  where  tobacco  is  unknown,  and  other  peculiarities  are  the  dwellings  of 
the  natives,  and  a  remarkable  breed  of  long-nosed  pigs  with  long  hair  on  the  neck. 
The  houses  may  be  said  to  be  unique.  They  consist  of  three  separate  apartments 
within  a  walled  and  paved  compound,  one  being  partly  subterranean  for  winter 
residence,  another  a  tower-like  edifice  for  protection  against  the  summer  heat,  and 
the  third  of  an  intermediate  nature. 

Mr.  Davidson  concludes  with  a  long  chapter  on  *'  Formosa  of  To-day ,''  which 
deals  with  the  present  condition  of  affairs  at  some  length.  That  the  information 
is  the  most  recent  possible  is  evident  from  the  fact  that  his  book  is  written  on  the 
spot.    It  thereby  suffers  somewhat,  the  author  having  been  unable  to  revise  the 
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proofs;  but  the  errors  are  of  no  greit  moment.  There  is  a  useful  appendix  on 
the  land  birds  of  the  island  by  Mr.  J.  D.  de  la  Touche,  but  the  liat  of  mammals 
is  apparently  the  same  as  Swinhoe's.  Some  notes  on  the  climatology  follow, 
from  which  it  appears  that  Kelung  has  the  heaviest  rainfall  of  any  station  in  the 
Far  East,  its  average  for  five  years  past  being  219  rainy  days,  and  over  150  inches 
of  rain.  The  book  is  illustrated  by  a  number  of  qaarter-plate  photographs,  in 
favour  of  which  not  much  can  be  said.  The  two  maps  are  noteworthy  as  embody- 
ing the  latest  Japanese  explorations,  and  there  is  a  commendably  full  index  of 
forty-six  pages.  F.  H.  H.  G. 
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SUBOPS. 

The  Lakei  of  Snowdonia. — ^A  survey  of  the  princii^al  lakes  of  North  Wales, 
mostly  situated  in  or  near  the  Snowdon  district,  was  carried  out  in  1900  by 
Mr.  T.  J.  Jehu,  late  Heriot  Fellow  of  the  University  of  Edinburgh,  and  this  supplies 
us  for  the  first  time  with  accurate  data  regarding  the  under- water  contours  of  most 
of  the  lakes,  thus  doing  an  important  service  towards  the  elucidation  of  their  mode 
of  origin.    The  results  of  the  survey,  with  a  summary  of  conclusions  based  upon 
them,  are  given  by  Mr.  Jehu  iu  the  TVamactions  of  the  Royal  Society  of  Edinburgh 
(vol.  xl.  part  2),  in  a  pa|)6r  which,  though  issued  separately  in  June  of  last  year, 
has  only  lately  been  received  in  the  collected  volume.    Mr.  Jehu  begins  by  sketch- 
iog  previous  work  of  the  kind  done  in  this  country,  and  pointing  out  the  importance 
of  a  knowledge  of  the  configuration  of  lake-basins  for  the  solution  of  the  vexed 
question  of  the  extent  to  which  they  can  have  been  excavated  by  glaciers ;  after- 
wards explaining  his  method  of  work,  describing  in  turn  the  individual  lakes  and 
their  surroundings,  and  summarizing  their  general  characters  and  the  conclusions 
to  be  drawn  as  to  tlieir  mode  of  origin.     The  method  was,  on  the  whole,  identical 
with  that  employed  by  Dr.  Mill  in  his  survey  of  the  English  lakes,  rowing-boats 
and  cord  sounding-lines  being  used.    The  transport  of  the  boats  to  some  of  the 
elevated  and  remote  mountain  lakes  was  a  matter  of  some  difficulty,  and  Mr.  Jehu 
is  to  be  congratulated  on  his  successful  accomplishment  of  the  work  in  spite  of 
such  obstacles.     During  a  great  part  of  the  time  ho  was  single-handed,  but  a 
portion  of  the  survey  was  carried  out  with  the  help,  firstly  of  Mr.  P.  Lake,  secondly 
of  Mr.  H.  Woods,  both  of  St.  John's  College,  Cambridge.     We  can  refer  particularly 
only  to  the  two  last  sections,  in  which  the  main  generalizations  arrived  at  are  put 
down.    The  general  summary  of  the  characters  of  the  lakes,  which  is  accompanied 
by  tabulated  statistics  of  the  various  elements  in  each  of  them,  shows  that   five 
of  the  lakes  lie  at  comparatively  low  levels  in  valleys  encircling  the  base   of 
Snowdon,  though  their  positions  within  the  valleys  differ  considerably.    Others 
occur  more  or  less  close  to  the  heads  of  upland  valleys,  while  others  belong,  again,  to 
the  class  of  cirque,  corrie,  or  cwm  lakes.     Examples  of  shallow,  intermediate,  and 
deep  lakes  alike  exist,  and  it  is  noted  that  the  deepest  lakes  often  occur  at  very 
high  elevations,  some  of  the  corrie  lakes  lying  in  crater-like  hollows.     Of  the  valley 
lakes,  Cawlyd  (maximum  depth  over  200  feet ;  mean  over  100),  Peris,  and  C welly n 
exceed  100  feet  in  depth.     Padarn,  Peris,  and  C welly n  lie  in  trough- like  hollows, 
while  other  valley  lakes  show  more  basin-shaped  cross-sections.       The  deepest 
portion  of  lakes  of  this  class,  as  has  been  so  often  found  elsewhere,  frequently  lies 
towards  the  head.     In  regard  to  the  mode  of  origin,  Mr.  Jehu  has  no  doubts  as  to 
the  power  of  ice  to  excavate  lake-basins,  and  accepts  without  reserve  the  views  of 
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Penck  and  Davis  as  to  the  '*  over-deepening  **  of  main  valleys  by  ice  as  the  ex* 
planatiou  of  the  existence  of  hanging  valleys.*  His  soundings,  wLich  have  shown 
that  in  many  cases  the  lakes  are  deeper  than  has  been  supposed,  certainly,  seem 
to  prove  that  a  number  of  them  are  true  rock-basins,  and  that  they  are  not,  as 
Mr.  Marr  suggested,  bounded  in  part  by  drift-filled  depressions.  But  bis  explana- 
tion of  the  mode  of  action  of  the  ice  is  not  always  convincing,  and  savours  some- 
times of  a  petitio  principii.  Thus  it  is  assumed  throughout  that  where  the  ice 
accumulated  above  an  obstacle  a  deepening  of  the  valley  would  result,  no  attempt 
being  made  to  remove  the  difficulties  many  feel  in  accepting  this  as  proved. 

The  Beliot  Faiina  of  the  Fnres(5,  Denmark.— The  Fure&o  lies  north-west 

of  Copenhagen  at  a  distance  of  5}  miles  from  the  Sound  on  the  east,  and  10  miles 
from  the  Roskilde  fiord  on  the  west.  It  has  an  area  of  more  than  2400  acres ; 
its  surface  Ues  66  feet  above  sea-level,  and  its  bottom  62  feet  below.  On  most  sides 
it  is  bordered  by  hills  rising  to  a  height  of  about  65  feet  above  the  water.  The 
little  lake  Vejleso  has  been  cut  off  from  the  lake,  and  the  large  gulf  of  the  Fureso, 
the  Store  Kalven,  is  undergoing  the  same  process  of  separation.  The  chief  affluent 
of  the  lake  is  the  Molleaa,  24  miles  long,  which,  after  passing  through  the  Fureso 
and  other  lakes,  enters  the  Sound.  Much  of  its  water  is  drawn  off  for  use  in 
factories,  and  the  bed  is  silting  up.  Dr.  C.  Weseo burg-Lund  has  found  in  the 
Fureso  a  relict  fauna  consisting  of  two  groups,  the  earlier  of  arctic  origin  and 
including  Mysis  oculata  var.  rdicta  and  Pontoporeia  afflnis.  Since  the  discovery 
of  an  arctic  marine  fauna  in  the  Swedish  lakes  by  Messrs.  Gederstr5m  and  Videgren 
in  1860,  there  has  been  much  discussion  regarding  relict  lakes,  some  naturalists 
maintaining  that  every  lake  containing  a  pelagic  fauna  must  have  had  direct 
communication  with  the  sea  during  some  period  of  its  existence,  and  have  been 
subsequently  cut  off  by  an  elevation  of  the  land,  whereupon  the  marine  fauna  has 
gradually  adapted  itself  to  life  in  fresh  water.  M.  de  Geer,  however,  affirms  that 
the  modification  of  marine  forms  took  place  in  a  large  lake,  which  towards  the  end 
of  the  glacial  period  occupied  the  basin  of  the  Baltic,  and  was  gradually  shut  ofi 
from  the  ocean ;  while  Prof.  Credner  points  out  that  in  many  cases  marine  organismi 
have  ascended  rivers  and  traversed  lagoons,  gradually  adapting  themselves  to  new 
conditions  on  their  way  to  the  fresh  waters  in  the  interior.  Proof  that  a  lake  has 
formerly  formed  part  of  the  ocean  must  be  furnished  by  geology.  With  regard  to 
the  Fureso  basin,  Dr.  Wesenberg-Lund  concludes  that,  whatever  its  origin,  it  had 
received  its  definite  form  when  the  beds  containing  Dryas  and  other  polar  plants 
were  deposited,  and  was  not  sensibly  modified  during  the  successive  vegetations  of 
the  birch,  pine,  and  oak.  The  oldest  representatives  of  a  marine  fauna  ( Valvata, 
Bithynia^  etc.)  date  from  an  epoch  long  before  the  glacial  period,  and  their  origin 
is  quite  unknown.  Two  forms,  at  least,  Mysis  oculata  and  Pontoporeia  affinis^ 
probably  accommodated  themselves  to  fresh  water  in  the  Baltic  when  that  sea  was 
the  Ancylus  lake,  and  survived  in  the  inland  lakes  when  salt  water  again  penetrated 
into  the  Baltic.  Immigration  took  place  at  first  both  from  the  west  and  east  coasts, 
but  ceased  on  the  west  during  the  oak  period,  when  the  sea  retired  from  the  deep 
erosion  valleys,  while  on  the  east  it  continued  till  interrupted  by  the  action  of 
man.  The  other  marine  forms  in  the  Fureso  have  probably  immigrated  in 
more  recent  times. — K,  Danske  Videnak.  Sehkabs  Forhandl.j  No.  6, 1902. 


*  Hanging  valleys  are  generally  attributed  to  the  protection  afforded  by  the  ice 
which  is  supposed  to  have  formerly  filled  them.  May  not  some  at  least,  however,  be 
due  to  the  protective  action  of  the  ice  in  the  main  valley,  which  would  temporarily 
raise  the  base  level  of  erosion,  in  their  ease,  to  that  of  its  own  surface,  at  the  same  time 
preventing  the  «<^umul||tion  of  dibri$  on  the  valley -flanks  below  that  level  ? 
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Ignazio  Danti'i  Map  of  Pemg^a  and  Diftrict— A  photographic  repro- 
duction of  the  map  of  the  district  of  Peragia,  drawn  in  1577  by  the  Italian  co8- 
mographer,  Padre  Ignazio  Danti,  appears  in  the  BolUtino  of  the  Italian  G^eographical 
Society  for  April -May  last,  accompanied  by  letterpress  by  Prof.  A.  Bellucci.  The 
map,  which  is  now  the  property  of  Colonel  C.  Cherubini,  was  based  on  a  survey 
by  Danti  himself,  and  is  one  of  the  earliest  examples  of  Italian  local  topographical 
maps  in  existence,  while  a  further  interest  attaches  to  it  on  account  of  its  anthor*8 
services  to  geography  in  other  directions.  Prof.  Bellucci  says  less  than  could  be 
wished  as  to  the  circumstances  which  led  to  the  production  of  the  map  (which 
was  engraved  by  Castari  in  1580),  but  as  he  is  preparing  for  press  a  detailed 
work  on  early  Italian  topography,  more  will  no  doubt  be  said  on  this  subject  later. 
He  also  says  little  as  to  Danti's  other  work  as  a  geographer,  and  as  this  is  perhaps 
less  familiar  to  the  public  than  that  of  other  Italian  geographers  of  the  time,  a 
few  notes  on  the  subject  may  not  be  out  of  place  here.  Danti  is  best  known  from 
the  part  which  he  took  in  the  preparation  of  some,  at  least,  of  the  maps  paioted 
on  the  walls  of  the  Logge  di  Raffaello  at  the  Vatican,  which  include  an  important 
one  of  Italy  as  it  then  was.  He  did  this  work  in  the  capacity  of  cosmographer  to 
Pope  Gregory  XIII.,  whose  interest  in  geographical  studies  is  well  known.  (For 
a  description  of  the  maps  see  Thomassy's  series  of  articles  on  '^Les  Papes 
Geographes  *'  in  the  Nouvelles  Annales  de  Voyages  for  1852-53.)  He  also  designed 
the  maps  painted  in  the  *'  Guardaroba  "  of  the  Palazzo  Yecchio  at  Florence,  which, 
like  most  of  those  at  the  Vatican,  bear  a  strong  resemblance  to  the  sets  of  maps 
given  in  contemporary  Italian  versions  of  Ptolemy.  In  an  allied  field  Danti  did 
important  work  in  connection  with  the  revision  of  the  calendar  and  the  construc- 
tion of  the  first  gnomon  capable  of  being  used  for  astronomical  observations,  while 
his  name  has  been  drawn  into  the  recent  discussion  on  the  Toscanelli-Columbas 
correspondence  from  an  erroneous  statement  which  he  made  on  the  subject  in  his 
edition  of  the  Sphmra  Mundi  of  SacroboFco.  In  connection  with  Danti's  map  of 
Perugia,  Prof.  Bellucci  gives  information  as  to  various  old  lists  of  forts  and  towns 
in  the  district,  one  of  which,  dating  from  1580,  or  the  year  in  which  the  map  was 
engraved,  he  gives  in  full  for  purposes  of  comparison. 

ASIA. 

Mining  and  Forestry  in  Asiatic  Turkey.— A  recent  consular  report, 

printed  by  the  Foreign  Office  (Miscell.  Series,  No.  589)  gives  some  interesting 
details  respecting  the  present  condition  of  mining  and  forestry  in  Asiatic  Turkey. 
It  deals  with  the  various  provinces  in  turn,  passinj^  under  review  the  principal 
mines  and  known  deposits  of  minerals  in  each,  as  well  as  the  extent  of  forests,  the 
methods  of  working  them,  and  the  principal  trees  represented.    Taking  the  mines 
throughout  the  whole  territory  first,  we  note  that  while  everywhere  a  great  variety 
of  useful  minerals  appears  to  exist,  the  conditions  of  the  country  at  the  present  day 
are  such  that  few  of  the  deposits  can  be  worked  with  much  prospect  of  financial 
success.    The  hindrances  to  mining  enterprise  in  the  vilayet  of  Sivas  are  summed 
up  as  "  lack  of  capital,  bad  roads,  absence  of  cheap  transport,  and  unfavourable 
Government  attitude,"  and  these  conditions  seem  to  apply  with  greater  or  less  force 
throughout  the  country,  though  in  some  districts,  as,  e.g.,  in  the  Adana  vilayet, 
carriage  does  not  present  quite  the  same  difficulties,  the  most  serious  obstacle  being 
the  present  state  of  the  administration  and  mining  laws.    The  minerals  most 
commonly  spoken  of  are  chrome,  silver-lead,  antimony,  manganese,  arsenic,  emery, 
copper,  iron  and  iron  pyrites,  silver,  zinc  (calamine),  coal,  though  many  others 
also  occur.     In  the  Smyrna  consular  district  the  most  active  workings  are  of 
chrome,  emery,  calamine,  and  silver-lead,  the  principal  ports  of  shipment  being 
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Smyrna,  Makri,  and  Kullak.  Other  mineials  which  exist,  but  are  at  present 
worked  in  small  quantities,  if  at  all,  are  manganese,  arsenic,  copper,  iron,  lignite, 
etc.  Chrome,  silver-lead,  and  manganese  are  worked  in  the  Adana  vilayet,  silver- 
lead  in  that  of  Sivas,  bitumen  in  Syria,  while  in  the  vilayets  of  Aleppo,  Erzerum, 
Trebizond,  little  is  }  et  done  to  exploit  the  mineral  wealth,  though  in  the  last-named 
coal  must  before  long  be  more  extensively  worked  in  view  of  the  almost  entire 
absence  of  other  fuel- supplies.  With  regard  to  forestry,  while  neglect  and  mal- 
administration seem  fairly  general,  the  condition  of  the  forest  differs  much  in  the 
different  vilayets.  In  that  of  Aidin  (Smyrna),  their  area  is  estimated  at  2i  million 
acres,  the  principal  trees  being  pine  (Pinus  sylvestris),  oak  (^Quercus  pedunculcUa 
and  Q.  robur),  styraz,  larch,  etc.  In  the  Sandjak  of  Adalia  they  cover  nearly 
900,000  acroF,  the  pine  being  here  the  Finns  viaritimus,  which  occurs  up  to 
1500  feet.  The  forests  are,  however,  in  general  little  worked,  and  the  Smyrna 
timber  market  is  mainly  supplied  from  abroad.  The  forests  of  Murad  Dagh  and 
Agbar  Dagh  in  the  vilayet  of  Brussa,  and  of  Eaz  Dagh,  which  extend  beyond  the 
limits  of  that  vilaytt,  are  very  valuable,  and  offer  good  facilities  for  working. 
Those  of  Mount  Amanus,  in  the  Aleppo  vilayet,  produce  noble  specimens  of 
*'  Aleppo  pine "  and  fir ;  while  the  rich  and  extensive  forests  in  the  vilayet  of 
Adana  still  produce  magnificent  timber,  though  the  cedars  of  the  Cilician  Taurus 
are  fast  being  exterminated.  The  forests  of  Lebanon  have  been  considerably 
reduced  by  improvident  cutting,  which  the  Government  can  do  little  to  prevent, 
and  in  the  vilayet  of  Beirut  the  fine  forests  which  existed  thirty  or  forty  years 
ago  are  rapidly  disappearing.  In  Erzerum,  again,  the  denudation  is  all  but  com- 
plete in  the  eastern  portions,  the  poplar  and  willow  plantations  around  the  villages 
alone  remaining.  In  the  Trebizond  vilayet,  forest  covers  nearly  H  million 
acres,  but  the  two  saw-mills  which  have  been  established  have  not  proved  very 
profitable. 

Exploration  in  Mongolia. — According  to  a  telegram  from  the  Times 
correspondent  in  Peking,  dated  September  18,  an  interesting  journey  in  Mongolia 
has  been  made  this  summer  by  Mr.  Claude  Russell,  second  secretary  of  the  Britbh 
Legation,  accompanied  by  a  son  of  Sir  Michael  Hicks-Beach.  The  expedition  left 
Peking  on  July  20,  and,  passing  through  Jehol,  struck  north  to  the  Manchurian 
railway  at  Tsitsihar.  The  route  lay  east  of  the  Khingan  range,  and  covered  a 
distance  of  1000  miles,  parts  of  it  being,  it  is  thought,  through  country  previously 
unvisited  by  Europeans.  It  will  thus  form  an  interesting  supplement  to  Mr. 
GampbelFs  recent  journey,  though  it  is  hardly  to  be  expected  that  the  new 
geographical  matter  can  be  very  extensive,  coming  from  a  country  which  has  been 
so  frequently  visited  by  Russian  explorers.  The  party  met  everywhere  with  a 
most  cordial  reception. 

Eecent  Visits  to  Lhasa. — In  1899  the  CJouncil  of  the  Imperial  Russian 
Geographical  Society  provided  O.  M.  Narzunof,  a  Ealmuk  by  birth  and  a  Buddhist  by 
religion,  who  was  going  to  Lhasa,  with  a  camera  and  a  number  of  plates.  At  the  same 
time  the  Buriat  Zibikof  was  also  in  Lhasa  taking  photographs  for  the  Society. 
Lists  of  their  views  are  given  in  the  Izvestiya,  vol.  xxxix. — published  also  under  a 
separate  cover — and  seven  of  Narzunofs  views  are  reproduced,  showing  Lhasa,  the 
Potala  or  palace  of  the  Dalai  Lama  from  yarious  points,  the  palace  of  the  old  kings 
of  Tibet,  and  a  couple  of  monasteries.  Lhasa  has  also  been  reached  by  a  Japanese 
named  Eavagushi,  who,  leaving  home  six  years  ago,  spent  some  time  at  Darjiling 
learning  the  Tibetan  language,  and  was  thus  able  to  pass  for  Lama  and  live  on 
intimate  terms  with  some  of  the  most  influential  personages  in  the  city.  His 
disguise  was  at  last  detected,  but  he  made  his  escape  through  the  aid  of  a  friend. 

First  Ascent  of  the  Volcano  Mayon  in  the  Philippines.— This  famous 
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volcano  was  ascended  to  its  summit  fur  the  first  time  last  year  by  two  out  of  a 
party  of  five  Americans  who  started  from  the  village  of  Giunobaton  on  the  afternoon 
of  March  15.  A  short  account  of  the  accent  appears  in  the  Sierra  Club  BuUdin 
for  February  of  the  present  year.  The  night  was  passed  at  an  eleYAticm  of  1500 
feet,  and  the  actual  ascent  began  at  5.30  on  the  morning  of  March  16,  the  way 
leading  up  a  narrow  trail  through  dense  tropical  vegetation.  At  9.30  the  party 
reached  the  edge  of  a  deep  gorge,  beyond  which  there  was  no  v^etatioD,  the  slopes 
above  alternating  between  rock  and  shifting  sand,  with  frequent  deep  gorges.  At 
11  a.m.  an  altitude  of  6500  feet  had  been  gained,  and  here  one  of  the  Amerioans 
gave  up  the  attempt,  a  Spanish  doctor,  who  set  out  with  them,  having  previously 
desisted.  The  slope  became  excessively  steep,  and  the  mountain  was  now  a  con- 
glomerate of  lava  and  great  boulders,  quite  devoid  of  life.  At  1000  feet  below  the 
summit  two  more  of  the  party  desbted,  leaving  two  only — L*eut.  Barton  and  Mr. 
Bubar — to  continue  the  ascent  to  the  summit.  During  the  last  250  feet  the  top  of 
the  mountain  had  been  rent  into  hundreds  of  clefts  and  holes,  through  vrhich  steam 
constantly  escaped.  The  highest  point  is  8000  feet  above  the  sea,  the  edge  of  the 
crater  being  a  mass  of  black  volcanic  sand  and  pumice,  with  outcrops  of  vrhite  and 
red  rock.  The  crater  is  about  200  ^ards  in  diameter,  and  at  a  depth  of  100  feet 
the  vent  decreases  to  50  feet,  the  steam  escaping  as  though  under  pressure. 

Further  Explorations  in  Celebes  by  Messrs.  Saraiin. — ^The  energetic 

explorers  of  Celebes,  Messrs.  Paul  and  Fritz  Sarasin,  have  added  to  their  previous 
exploits  the  crossing  of  the  hitherto  almost  unknown  south-eastern  peninsula  of 
the  great  island.  In  1902,  it  will  bo  remembered  {JoumaX^  vol.  xxi.  p.  454), 
Messrs.  Sarasin  bad  made  an  important  journey  across  the  western  centre  of  the 
island,  and  their  latest  expedition  was  undertaken  early  in  the  present  year.  Start- 
ing from  Mingkoka  bay  in  the  Gulf  of  B  ^ni  on  February  20,  they  struck  eastward, 
and  reached  the  Bay  of  Eeudari  on  the  East  Coast  on  March  12,  after  a  successful 
journey.  According  to  a  note  in  Globus  (vol.  83,  No.  22),  the  main  physical 
features  of  the  peninsula  are  as  follows  :  Both  on  the  east  and  west  sides  a  system 
of  mountain  chains  runs  nearly  north-west  and  south-east,  sinking  to  sea-level  in 
the  south,  but  joined  northwards  to  the  high  chains  of  the  Sussua  and  Tobungku 
mountains  respectively.  A  trench-like  depression  between  them  is  partly  occupied 
by  a  vast  swamp,  Lake  Opa,  which  is  drained  by  the  large  river  Konaveha.  This 
rises  in  the  north,  and  breaks  through  tbe  eastern  range  to  the  Bay  of  Sampara. 
The  valleys  of  the  western  range  were  flooded  by  the  heavy  rains,  and  the  travelle*^ 
had  frequently  to  wade  through  the  water.  Beaching  Lambuya,  at  the  eastern 
foot  of  tbe  mountains,  they  went  south  to  tbe  Opa  swamp,  and  then  struck  north- 
east across  its  northern  extension,  a  deep  sago-palm  morass,  through  which  they 
had  to  wade  for  three  hours,  afterwards  crossing  Ihc  eastern  chain  and  the  Konaveha 
river.  Among  the  slaves  of  the  Buginese  on  the  west  cojist,  a  low  type  of  natives 
was  seen — dark,  broad-nosed,  and  of  low  stature — said  to  come  from  the  island  of 
Muna.  In  the  interior  the  people  were  likewise  of  small  stature,  but  light  in 
colour,  and  having  often  the  characteristic  Malay  eyes.  Nearer  the  East  coast 
dwell  the  Tolalaki,  a  much-dreaded  tribe  of  head-hunters  of  Toraja  affinities,  big- 
made  men,  resembling  the  Buginese.  Ethnological  research  was,  however,  hindered 
by  the  general  flight  of  the  people  through  fear  that  the  expedition  was  a  warlike 
one.  Evidence  is  said  to  have  been  obtained  that  no  former  land  connection  ex- 
isted between  the  south-east  peninsula  and  neighbouring  lands,  as  was  the  case 
with  the  other  peninsulas. 

AlBIOA. 

Hydrography  and  Economics  of  the  Nile  Basin.^As  the  fourth  number 

of  a  new  German  series  of  monographs  on  '  Applied  Geography,'  edited  by  Prof. 
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Karl  Dove  ('  Gebauer-Schwetschke  Druckerei/  Halle  a.  d.  Saale,  1903),  Dr.  H.  Henze 
has  written  an  elaborate  account  of  the  hydrography  and  economic  relations  of  the 
Nile.    The  writer  has  consulted  a  large  number  of  authorities,  and  although  there 
is  nothing  very  origioal  in  his  point  of  view,  it  is  useful  to  have  the  main  facts  thus 
brought  together  in  a  convenient  form.    The  fctudy  would,  however,  have  been  of 
more  value  if  more  care  had  been  taken  to  make  use  of  the  latest  available  infor- 
matioD.    The  main  sources  have  certainly  been  drawn  upon  down  to  some  three 
years  ago,  bat  there  is  a  surprising  absence  of  reference  to  some  of  the  latest 
authoritiep,  at  any  rate  at  first  hand.    Thus  the  official  reports  of  the  Egyptian 
department  of  public  works,  which  contain  so  much  valuable  information  on  iniga- 
tion,  hardly  appear  to  have  been  consulted,  though  copious  reference  is  made  to  Sir 
W.  Willcocks's  work  on  irrigation  in  Egypt,  which  of  course  embodied  much  of  the 
information  down  to  the  date  of  its  publication.    Iq  describing  the  hydrography  of 
the  Nile,  Dr.  Henze  follows  in  the  main  the  lines  of  the  paper  by  M.  de  Martonne 
in  the  Berlin  Society's  Zeitschrift  for  1897  (see  Journal^  vol.  xi.  p.  548),  to  which 
he  often  refer?,  but  he  has  left  out  of  view  much  of  the  work  that  has  been  done 
since.    In  describing  the  headstreams  of  the  Nile,  he,  strange  to  say,  makes  no 
allusion  to  Dr.  Kandt*s  surveys  of  the  upper  branches  of  the  Kagera  (to  say 
nothing  of  M.  Docle's  examination  of  the  southern  branch),  nor  when  speaking  of 
the  reyiine  of  the  Victoria  Nyanza  does  he  make  any  mention  of  the  observations 
of  level  carried  out  in  Uganda  and  discussed  in  the  British  Association  Reports  on 
the  Climatology  of  Africa ;  while  the  rainfall  data  for  Uganda  contained  in  the  last 
of  these  (1901)  have  also  not  been  consulted.    The  results  of  Commander  White- 
house's  survey  of  the  shores  of  the  Victoria  lake  are  ignored,  and  valuable  papers 
like  that  of  Captain  Herrmann  in  Danckelmann's  Mitteilungen  for  1899  are  not 
alluded  to.     Probably  the  paper  was  written  before  the  publication,  in  the  Annates 
de  Oeographie,  of  Captain  Dy^'s  important  paper  on  the  Bahr-el-Ghazal  system, 
but  we  should  have  expected  fuller  information  to  be  given  respecting  the  results 
of  the  recent  sudd-cutting  operations.    Of  the  earlier  authorities  good  use  has  been 
made,  and  the  copious  references  to  these  which  are  supplied  will  be  a  help  to 
those  who  desire  to  pursue  the  subject  further.     In  the  section  dealing  with  the 
economic  importance  of  the  Nile,  the  want  of  up-to-date  information  is  not  so 
noticeable,  and  the  paper  supplies  a  useful  summary  of  the  part  played  by  the 
river  in  relation  to  agriculture  and  communications  in  Egypt  and  the  Sudan. 

The  Okapi. — It  is  pointed  out  by  P.  Hesse  in  the  Naturwissenscha/tliche 
Wocliemchri/t  for  July  12  last,  that  the  skin  of  an  unknown  animal  was  obtained  by 
Junker  when  at  Zemio,  in  the  Welle  basin,  under  the  name  Makapi,  and  the 
plausible  suggestion  is  made  that  this  really  came  from  a  young  individual  of  the 
recently  discovered  okapi.  The  skin  was  devoid  of  head  and  feet,  so  that  its 
accurate  determination  was  impossible.  The  size  was  that  of  a  dwarf  antelope,  but 
the  colour  was  reddish-brown,  with  dark  tips  to  the  hairs,  and  bands  of  white  from 
the  neck  to  the  flanks.  The  animal  was  known  to  but  a  few  of  the  A-Zande,  and 
its  habitat  was  said  to  be  a  swampy  tract  in  about  6^  N.,  25°  E.,  or  not  far  distant 
from  the  equatorial  forest.  The  swampy  nature  of  the  habitat  seems  certainly  to 
favour  Junker's  identification  with  the  Hymmoschus  aquaticus  of  the  dwarf  musk- 
deer  group  (^Tragulus),  or  an  allied  species,  rather  than  with  the  okapi,  while  the 
resemblance  of  the  name  and  the  locality  from  which  it  was  obtained  lend  some 
support  to  Herr  Hesse's  suggestion.  Junker's  account  of  his  animal  is  to  be  found 
in  vol.  iii.  of  his  '  Travels  in  Africa '  (German  ed.,  p.  299 ;  English  ed.,  p.  268). 

Disappearance  of  Lake  Shirwa.— The  drying  up  of  Lake  Shirwa,  or  Chilwa, 
which)  as  is  well  known,  has  been  in  progress  for  some  years,  seems  now  to  be 
virtually  complete,  to  judge  from  a  note  inserted  in  the  missionary  publication 


460  THE  MOMTHLT   RBOORa 

'  Life  and  Work  in  British  Central  Africa '  for  June  last.  All  that  can  now  be  seen 
of  it  from  Ihe  former  Mchisi  island  is  a  pool  at  the  old  croesing  on  the  west  side, 
an  i  small  shallow  pools  at  the  mouths  of  the  large  streams.  The  oaooee  which  the 
natives  ha?e  used  on  the  lake  from  time  immemorial  are  left  high  and  dry  on  the 
sun-baked  mud,  while  it  is  possible  to  go  on  foot  to  Tongwe,  the  soialler  inhabited 
island.  The  mud  is  still  soft  in  places,  but  the  surface  quickly  dries  hard,  and  the 
grass  which  has  sprung  up  is  dry  and  yellow,  and  grass  fires  constantly  occur.  A 
small  well  near  the  mission  school  on  the  island  supplies  the  natives  round  with 
water,  which  is  good,  although  the  lake-water  U  or  was  brackish.  Food-crops  on 
the  island  are  very  poor  on  account  of  the  drought,  and  miny  of  the  people  are 
emigrating  to  the  Zomba  district. 

The  Lower  OgOWe  Country. — It  is  probably  not  sufficiently  realised  to 
what  extent  our  knowledge  even  of  districts  close  to  the  African  coasts  or  well- 
frequented  routes  into  the  interior  lacks  accuracy  and  precision  as  regards  the 
details  of  their  topography.   The  lower  Ogowe  is  a  case  in  point,  for,  as  is  shown  in 
the  Annales  de  Oeographie  for  March  15  last,  by  Mr.  Ernest  Haug,  a  missionary 
who  has  spent  a  number  of  years  in  the  country,  existing  maps  of  this  region  are 
entirely  inaccurate  regarding  all  but  the  main  course  of  the  Ogow^  itself,  the  com- 
plicated system  of  lakes  and  interlacing  streams  connected  with  it  being  very  little 
known.    Mr.  Haug  has,  during  his  frequent  journeys,  paid  special  attention  to  the 
topography  of  the  district,  and  gives  the  results  in  the  form  of  notes,  accompanied 
by  an  excellent  map,  in  the  Journal  above  alluded  to.    Mr.  Haug^s  map  is  referred 
to  the  longitude  of  Lambarene  accepted  in  the  official  map  of  the  Service  Hydro- 
graphique  (though,  as  he  points  out,  its  correctness  is  not  quite  certain),  the  det^ls 
being  filled  in  from  his  compass  surveys,  made,  as  a  rule,  in  closed  circuits.     One  of 
the  principal  geological  formations,  especially  to  the  north  of  the  main  river,  con- 
sists of  horizontal  strata  of  calcareous  (sometimes  sandy)  marl,  which  seem  pro- 
bably of  Upper  Cretaceous  age,  though  the  surfaca  ia  the  direction  of  the  sea  is 
composed  of  sandy  sivannas,  presenting  parallel  undulations  which  have  all  the 
appearance  of  having  once  been  dunes  since  fixed  by  the  growth  of  graminea:.    The 
barders  of  the  southern  lakes,  and  of  the  Ogow^  itself,  are  formed  of  laterite,  which 
has  been  erroneously  supposed  to  occupy  the  whole   region.     A  study  of   the 
orographical  features  is  extremely  difficult  on  account  of  the  dense  covering  of 
vegetation  and  the  entire  absence  of  paths.     Generally  speaking,  the  elevations  of 
the  surface  run  in  lines  parallel  to  the  coast,  the  lacustrine  region  lying  between 
the  Lambarene  range  (highest  point  800  feet),  which  is  con nectel  towards  the  south 
with  the  Ntyankolo  mountains,  and  the  coast  ridges.     After  passiog  through  the 
Lambarene  range  the  Ogowe  sends  off  divrergent  armF,  which,  before  again  uniting 
with  the  main  stream,  collect  the  water  of  two  principal  series  of  lakes,  one  to  the 
north,  the  other  to  the  south.    The  former  is  still  little  known  ;  the  latter  consists 
of  the  three  lakes  of  Onange,  Ogemwe,  and  Ezanga  (with  a  few  smaller  ones), 
formiog  together  a  basin  of  very  irregular  outline,  which  has  hitherto  been  very 
incorrectly  shown  on  our  maps.    The  streams  which  connect  the  lakes  with  each 
other  and  with  the  Ogow^  are  deep  and  of  a  generally  uniform  width  and  current, 
while  the  main  river  varies  greatly  in  width  and  is  often  blocked  by  sandbanks. 
The  lakes  form  a  system  of  natural  regulators  of  the  flood- water  of  the  Ogow^, 
which  sometimes  reverses  the  current  in  the  outlet  of  the  southern  lakes,  the  level 
of  the  latter  then  rising  rapidly.    Apart  from  the  so-called  plains  of  the  coast 
region,  the  whole  country  is  covered  with  dense  forest,  in  which  aaimal  life  (includ- 
ing the  gorilla  and  chimpanzee)  \a  fairly  abundant,  though  not  often  seen.     The 
human  inhabitants,  who  came  originally  from  the  interior  plateaus,  have  become 
thoroughly  acclimatized  to  this  region  of  Ukes  and  riverd,  and  hardly  travel  at  all 
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except  by  water ;  but  though  their  villages  are  always  placed  near  the  water,  care  U 
taken  not  to  remove  too  far  from  the  rising  grounds  on  which  the  plantations  are 
made.  They  may  be  divided  into  three  main  groups,  viz.  those  of  the  Seki  and 
Bakele,  the  Mpongwe,  and  the  Pahuins,  or  Fan,  which  correspond  to  three  succes- 
sive immigrations. 

The  Oranese  Sahara. — The  well-known  French  geographer,  M.  E.  F.  Grautier, 
who  has  done  so  much  to  extend  our  knowledge  of  Madagascar  from  a  scientific 
point  of  view,  undertook  last  year  a  journey  into  the  western  part  of  the  Algerian 
Sahara,  lately  brought  under  French  influence.    The  results  of  his  studiep,  which 
are  a  valuable  addition  to  our  knowledge  of  the  physical  history  of  the  region,  are 
summarized  in  the  Annates  de  Oeographie  for  May  15  last.     M.  Gautier  says  that 
the  Sahara  proper  may  be  held  to  begin  a  little  to  the  south  of  Figig,  which  itself 
belongs  rather  to  the  Atla?.     The  Wed  Zusfana,  which  runs  south-west  from  Figig, 
soon  enters  a  region  dominated,  in  contrast  to  the  jagged  summits  of  the  Atlas  (of 
Secondary  age),  by  horizontal  plateaus  of  carboniferous  limestone,  which  constitute 
the  horst  against  which  the  northern  chain  has  been  folded.    In  its  upper,  wider 
part  the  valley  forms  a  level  plain  of  quaternary  alluvia,  into  which  the  water  sinks, 
60  that  not  a  single  oasis  exists,  the  only  trace  of  former  occupation  being  at  the 
northern  edge.    Lower  down  the  valley  narrows,  and  we  find  a  group  of  oases,  of 
which  the  largest  is  Tarit,  brought  into  beiog  by  the  outcrop  of  the  impervious 
carboniferous  limestone,  which  brings  to  the  surface  the  excellent   water  con- 
tained in  the  great  dunes  to  the  east.'    This  region  shows  abundant  signs  of  ancient 
habitation.     Before  IgU  is  reached  the  horizontal  quarter  nary  strata   reappear, 
though  pierced  by  ^'gur"  of  carboniferous  limestone,  on  one  of  which  the  post 
itself  is  placed.     Igli  owes  its  importance  to  its  position  just  below  the  junction  of 
the  Zusfana  with  the  6ir,  from  the  latter  of  which  it  derives  most  of  its  water- 
supply.    M.  Gautier  urges  the  advantages  of  the  valley  of  this  wed  over  that  of 
the  Zusfana  as  the  route  for  the  future  railway,  its  people  showing  sigas  of  much 
relative  prosperity,  besides  being  generally  amenable  to  authority.     A  little  beyond 
Igli  a  new  geological  region  is  again  reached,  the  character  of  which  has  not  been 
sufficiently  recognized.    It  dififers  in  the  age  and  character  of  its  rocks,  which  are 
Devonian,  but  still  more  in  the  presence  of  an  important  series  of  folds,  which 
leads  M.  Gautier  to  speak  of  it  as  the  Uercynian  chain.    Along  the  Wed  Saura 
the  folds  run  regularly  north-west  aod  south-east,  but  in  the  Gurara  region  the 
direction  varie.'.    There  are  also  frequent  horizontal  strata,  the  age  of  which  is 
difficult  to  determine,  but  which  seem  in  part  at  least  to  be  Cretaceous.    They  are 
important  from  their  water-bearing  character,  and  it  is  their  contact  with  the 
Devonian  rocks  which  determines  the  distribution  of  vegetation  and  human  life. 
Even  along  the  Saura  and  the  Sebka  of  Gurara  the  water-supply  is  not  derived, 
as  might  be  supposed,  from  the  wed  and  Sebka  themselves,  but  owes  its  existence 
to  the  erosion  of  the  depressions,  which  has  cut  down  the  sup.Tficial  strata  to  the 
level  of  the  impermeable  Devonian.    It  is  obtained,  n3t  from  wells,  but  from 
springs,  which  the  people  utilize  by  the  construction  of  underground  conduits,  or 
"  fgagira.*'     This  explains  the  fact  that  all  the  oases   lie  on  the  east  side  of 
the  two  depressions.     A  broad  natural  distinction  can  thus  be  drawn  between 
the  three  subdivisions  of  the  French  Sahara.    At  the  two  extremities  (Wargla  and 
Gurara)  there  is  a  fairly  abundant  water-supply,  but  whereas  it  is  artesian  in 
character  at  Wargla,  owing  to  the  plunging  of  the  water-bearing  strata,  at  Gurara 
it  is  brought  to  the  surface  by  the  outcrop  of  the  impervious  Devonian  rocks.    The 
central  region,  or  Algerian  Sahara  proper,  has  no  such  advantages,  though,  strange 
to  pay,  it  is  that  on  which,  in  the  blind  effort  for  expansion,  French  effort  has  been 
princii>ally  directed.    The  writer,  while  allowing  that  Gurara  possesses  only  limited 
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resources,  and  is  at  a  disadvaDtage  as  compared  with  Wargla,  does  not  oooslder  the 
fear  that  it  will  become  depopulated  as  likely  to  be  realized.  The  shortnees  of  the 
labour-supply,  however,  stands  in  the  way  of  its  development.  M.  Gautier  oarried 
out  observations  for  longitude  which  seem  to  show  that  all  the  positions  require  to 
be  shifted  considerably  to  the  east.  It  should  be  mentioned  that  daring  the 
present  year  he  has  made  an  interesting  trip  to  the  Muidir  plateau,  of  which  we 
hope  to  say  more  later. 

Economic  Provinces  of  the  Sahara. — In  a  dissertation  for  the  degree  of 
Doctor  at  Jena  University,  printed  last  year  at  Wolfenbiittel,  Herr  Diirkof  endea- 
vours to  subdivide  the  Sahara  into  provinces  on  the  basis  of  principal  Tegetable 
products  either  exploited  by  the  natives  or  exported  to  foreign  markets.  He  starts 
from  the  definition  of  the  desert,  not  as  a  region  with  such-and-such  minimum  of 
rainfall  (the  important  factor  being  not  so  much  the  actual  amount  of  this  as  its 
distribution  through  the  year),  nor  as  one  from  which  there  is  no  surface  drainage, 
but  as  a  region  in  which  the  scarcity  of  rain,  and,  as  a  consequence,  of  vegetation, 
renders  it  unsuited  for  the  abode  of  man,  either  continuously  or  for  short  periods, 
by  reason  of  the  absence  of  the  necessary  vegetable  food  for  himself  and  his  flocks. 
He  therefore  regards  as  forming  a  separate  category  such  tracts  as  afford  more  or 
less  pasturage,  classing  these  as  *'  Wiistenweide."  He  does  not,  however,  press 
this  distinction  to  its  logical  issue,  for  among  the  economic  products  of  the  desert, 
a  large  proportion  are  such  as  supply  articles  of  food,  and  are  in  fact  produced 
rather  in  the  oases  and  bordering  steppe  regions  than  in  the  desert  proper.  By 
excluding  from  considenition  the  various  fodder-plants,  he  likewise  omits  one  of 
the  most  important  factors  in  the  domestic  economy  of  the  Saharan  peoples.  After 
a  very  brief  consideration  of  the  conditions  of  raiufall  and  plant-growth  in  the 
Sahara,  in  the  course  of  which  he  points  out  that  it  is  the  ground-water  rather 
than  the  actual  rainfall  which  determines  the  distribution  of  vegetation,  the  author 
proceeds  to  describe  the  nine  different  provinces  which  he  defines  on  the  basis  of 
their  economic  vegetable  products.  The  most  extensive  and  important  are  those 
of  gum  arabic,  alfa,  and  the  date  palm,  each  of  which  is  again  divided  into  sub- 
provinces.  Gum  arabic  is  produced,  e.g,,  chiefly  in  Northern  Senegal,  the  steppes 
of  the  Nile  basin,  and  in  South- West  Morocco,  while  the  principal  subdivisious  of 
the  date-palm  province  are — the  Algerian  Sahara,  Fezzan,  Tripoli,  and  the  Nile 
valley  and  Libyan  desert.  Products  of  secondary  importance  which  are  taken  as 
characterizing  definite  provinces  are  senna  (in  Air)  and  colocinth  and  **Siwah" 
(Tibesti,  Borku,  etc.).  As  is  natural,  Herr  Diirkop's  provinces  overlap  to  a  con- 
siderable extent,  for  Tripoli,  to  take  one  instance  only,  falls  both  to  the  "Alfa" 
province  and  to  that  of  the  date-pilm.  Yet  the  author  has  to  some  extent  adopted 
a  purely  topographical  basis,  three  of  the  provinces  laid  down  being  not  especially 
marked  by  the  presence  of  any  one  characteristic  plant,  but  seem  to  be  defined 
merely  to  complete  the  consideration  of  the  whole  area.  These,  as  well  as  the 
main  provinces,  proiluce  various  plants  of  minor  economic  importance,  some,  like 
ffyphxne  thebaica^  Balanites  segyptiacat  Ziztjphas  Jujubuy  and  others,  supplying 
both  wood  and  fruit,  while  many  others  supply  accessory  articles  of  food  in  times 

of  need. 

AMEBICA 

Geology  of  the  Sierra  Madre  of  Mexico. — In  a  reprint,  recently  received, 
fiom  the  Transactions  of  the  American  Institute  of  Mining  Engineers,  Mr.  W.  H. 
Weed  describes  the  geology  of  the  Sierra  Madre  region  as  studied  by  him  during  a 
journey  across  the  highlands  from  Parral  to  the  Gulf  of  California  via  Guadalupe  y 
Calvo.  In  Chihuahua  at  least  the  Sierra  Madre  is  a  great  plateau  rather  than  a 
mountain  range,  though  it  is  trenched  by  deep  canons  in  its  centre,  and  dissected 
into  a  rugged  complex  of  mountains  along  its  western  borders.     In  the  east  its 


TBI  MONTHLT  BIOORD.  463 

elevatioQ  is  about  7000  feet,  while  near  the  contiDental  divide  it  reaches  a  height 
of  10,500  feet,  gradually  falling  to  about  6800  feet  in  the  west,  where  the  plateau 
breaks  up  into  the  bordering  mass  of  mountains.  It  is  built  up  of  sucGes8i?e  fiows  of 
eruptive  lavas,  principally  dacites  and  rhyolites,  the  results  of  great  outbursts  such 
as  formed  the  great  rhyolitic  fields  of  the  western  United  States.  On  the  east 
these  rocks  rest  upon  folded  elates,  but  in  the  west  the  underlying  rocks  are 
principally  audesites,  of  direct  volcanic  origin,  forming  an  irregular  plateau  com- 
parable to  the  range  east  of  the  Yellowstone  Park,  and  deeply  dissected  before  the 
date  of  the  rhjolite  eruptions.  The  ore*deposits  for  which  this  part  of  Mexico  is 
famous  occur  only  where  erosion  has  laid  bare  the  andesite,  the  rhyolite  flows 
having  taken  place  at  a  time  subsequent  to  their  formation.  The  plateau  is  fringed 
by  mountains  on  the  east,  the  foothills  being  covered  with  scrubby  oak  bushes, 
while  in  the  higher  parts  bjth  oaks  and  pines  of  a  fair  size  occur.  On  the  rhyolite 
plateau  further  west  water  is  relatively  scarce,  the  few  streams  being  shallow,  and 
showing,  in  the  dry  peason,  merely  isolated  pools  of  water.  Trees  still  occur  on 
the  low  hills  and  bossy  outcrops  which  diversify  the  surface,  but  the  largest 
specimens  are  seen  on  a  basalt-covered  area  beyond  the  cafions  of  the  Nivarra  and 
Riparra,  which  is  described  as  an  ideiUy  beautiful  timber  country.  Westward  of 
this,  the  elevation  decreases  towards  the  caiion  of  the  Rio  Verde,  the  gorge  of  which 
is  about  2000  feet  deep,  though  only  at  its  hise  are  the  cliffs  vortical.  The 
barometer  showed  7300  feet  at  the  river-crossing.  Looking  westward,  the  front  of 
the  plateau  is  seen  as  a  black  straight  profile,  having  no  resemblance  to  a  mountain 
region,  though  it  is  commonly  called  the  summit  of  the  Sierra  Madre.  A  little 
west  of  the  deep  basin  in  which  Quadalupe  y  Calvo  is  placed  the  great  plateau 
suddenly  ends,  and  the  sea  of  mountains  formed  by  the  erosion  of  its  western  border 
begins.  Unlike  the  eastern  mountain  rim,  wbicb  is  narrow  and  elevated,  this  zone 
of  perhaps  15  miles*  width  is  generally  lower  than  the  plateau,  and  is  made  up  of 
lateral  spurs  and  ridges  transverse  to  its  border.  Here  cuts  of  3000  to  5000  feet 
prevail,  and  the  abrupt  descent  from  the  pUteau  summit  is  accompanied  by  a 
corresponding  change  in  the  vegetation.  The  Bazonopi,  a  large  branch  of  the 
Sinaloa,  cuts  a  horseshoe  canon  some  60  miles  long  through  the  heart  of  the 
mountains,  and  displays  the  geological  structure  well,  granite  and  diorite,  as  well 
as  andesites,  being  here  laid  bare. 

AUSTBALASIA  AHB  PACIFIC  ISLAKOB. 

Geological  Inyestigations  in  the  Oolf  of  Carpentaria.— A  report  on 

a  visit  to  the  ^ebt  coast  of  the  Cape  York  peninsula  and  some  of  the  islands  in 
the  Gulf  of  Carpentaria,  by  Mr.  C.  F.  V.  Jackson,  assistant  Government  geologist, 
has  been  issued  by  the  QueeLsland  Department  of  Mines  as  Geological  Survey 
Report  No.  180  (1902).  The  geology  of  this  region  has  hitherto  been  imperfectly 
known,  and  Mr.  Jackson^s  investigations,  made  during  a  voya;^e  in  company  with 
Dr.  Roth,  the  northern  Protector  of  Aboriginals,  will  enable  some  corrections  and 
additions  to  be  made  to  the  geological  map  of  the  state.  The  Upper  Cretaceous 
"  desert  sandstone  "  formation  extends  southward  through  the  peninsula,  save  for 
a  small  area  of  older  quartzitis,  etc.,  for  nearly  400  miles  to  the  Mitchell  river. 
In  the  norih  it  forms  the  coast-line  (the  cliffs  at  Vrilya  point  being  nearly  80  feet 
above  sea-level),  but  further  south  its  western  escarpment  recedes  for  some 
distance,  the  actual  coast-lands  consisting  of  low,  timber-covered  flats  with 
frequent  sand-dunes.  Associate  1  with  the  sandstone,  which  in  its  upper  portion  is 
ferruginous,  therd  is  a  deposit  of  pisolitic  ironstone,  which  seems  to  extend  more 
or  less  continuously  northward  to  the  north  point  of  the  peninsula,  and  which 
Mr.  Jackson  considers  may  cobtain  ores  of  some  value.  From  the  recently  estab- 
lished Weipa  mission  station  on  the  Embley  river,  a  trip  was  made  into  the 
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interior,  att  far  as  the  Moreton  telegraph  station,  several  Urge  oreeka  not  marked 
on  our  maps  being  discovered.    The  desert  sandstone,  which  further  aoath  forms 
the  barren  mulga  ridges  and  isolated  flat-topped  hills  which  characterize  western 
Queensland y  bcre  presents  a  quite  diflerent  aspect,  owing  to  the  large  annual  rain- 
fall (55  inches).     The  country  is  well  timbered  with  eucalyptus,  tea-tree,  etc^ 
and  the  surface  is  luxuriantly  grassed.     In  the  vicinity  of  the  Mitchell  river  (which 
enters  the  sea  by  several  mouths)  the  coast  is  low  and  sandy,  and  apparently 
subject  to  inundation  by  the  sea.     Similar  country  extends  right  down  to  Nor- 
manton,  the  coast  running  in  a  long  unbrolLen  lino  devoid  of  prominent  landmarks, 
and  invisible  from  the  df  ck  of  a  vessel  at  a  distance  of  6  miles.     It  is  fringed  with 
mangroves,  which  by  their  seaward  growth  form  a  barrier,  behind  which  are  vast 
0alt-i)ans  and  marshes.    These  mangroves  exercise  a  most  important  influence  on 
the  physical  history  of  the  coast,  the  salt-marsh  and  salt-pan  country  extending 
along  it  as  far  as  the  western  boundary  of  the  state.     A  visit  was  paid  to  Sweer's 
island  and  Bentink  island,  between  which  lies  Investigator  Road,  once  proposed  as 
the  main  port  for  the  Gulf  of  Garpeotaria,  though  the  idea  has  long  since  been 
abandoned.     S wear's  island  is  in  i^art  composed  of  a  recent  calcareous  sandstone, 
formed  of  sand  blown  up  by  the  wind  and  consolidated  by  the  large  proportion  of 
calcareous  and  other  cementing  ingredients.     It  is  well  timbered  in  places,  and 
fairly  well  grassed,  and  supports  sheep  and  goats,  the  property  of  two  or  three  men 
who  reside  on  the  island.    It  is  now  not  visited  by  natives,  whereas  the  neighbour- 
ing Bentink  island  is  inhabited  by  a  considerable  number  of  blacks,  who  live  in  a 
most  primitive  st^rle,  their  camps  consisting  merely  of  low  barriers  of  grass  for 
protection  agaiost  the  wind.     Both  here  and  at  Sweer's  island  numbers  of  stone 
fiah- traps  were  seen  along  the  coast,  but  attempts  to  obtain  a  view  of  the  natives 
were  quite  unsuccessful,  though  Dr.  Roth  had  managed  to  do  so  during  a  former 
visit  to  the  island. 

The  Queensland  Weather  Bureau. — We  lately  referred  to  the  difficulties  in 

which  the  Queensland  Weather  Bureau  was  placed  owing  to  tho  refusal  of  the 
Federal  authorities  to  supply  the  necessary  funds  for  its  upkeep.  It  was  hoped, 
however,  that,  with  the  help  of  temporary  grants  by  one  or  two  of  the  states,  the 
good  work  done  by  the  bureau  miglit  bo  continued  until  some  permanent  arrange- 
ment could  be  made  for  the  inauguration  of  a  Goverumcnt  meteorological  department 
for  the  Australian  Commonwealth.  Fresh  difBculties  have,  however,  arisen,  and 
we  regret  to  learn  that  Mr.  Wragge,  whose  name  has  so  long  been  associated  with 
tho  work  of  the  bureau,  has  been  forced  to  sever  his  connection  with  it.  The  bureau 
will  not  be  closed  entirely,  but  has  been  taken  over  by  Mr.  Henderson,  the  hydraulic 
engineer.  The  work  will,  however,  be  much  restricted  in  scope,  being  limited  to 
tho  record  of  rainfall  and  other  meteorological  observations,  the  forecasts,  which  have 
hitherto  been  a  special  feature  in  the  undertaking,  being  henceforth  abandoned. 

The  Alleged  Disaster  to  a  French  Expedition  in  New  Guinea.— Early 

in  1902  a  report  was  circulated  that  a  disaster  had  occurred  to  a  French  Scientific 
Expedition  in  New  Guinea,  of  which  several  members  were  said  to  have  been 
murdered  by  the  natives  of  the  south  coast,  near  the  British  and  Dutch  boundary. 
Circumstantial  details  were  supplied,  and  went  the  round  of  many  of  the  geographical 
publications  on  the  continent,  a  reference  being  made  to  the  supposed  facts  in  our 
own  Journal  for  June,  1902.  It  now  appears  that  the  whole  story  was  purely  a 
newspaper  fabrication,  no  such  expedition  having  even  visited  New  Guinea. 
Inquiry  was  made  by  the  British  authorities  at  Port  Moresby  of  the  Dutch 
"  Controleur  **  at  Merauke,  the  district  in  which  the  alleged  massacre  was  supposed 
to  have  taken  place,  and  we  are  informed  by  the  Government  stcrctary  at  Port 
Moresby  that  the  result  has  been  to  show  that  the  whole  story  was  entirely  untrue. 
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Vi»it  to  Dutch  Hew  Ouinea. — A  few  details  coocemiDg  the  Humboldt 
Ai)d  1  anali  Merah  bays,  from  the  report  of  the  ofiicer  in  command  of  the  Dutch 
man-of-war  Ceramy  are  published  in  the  Bijdragen  tot  de  Tool'  Land-  en  Vclken- 
kitnde  van  Nederlandsch  Indie,  1903,  Nos.  1  and  2.  The  Humboldt  bay  is  begirt  oh 
all  sides  by  steep-flanked  mountains,  except  on  the  south-east,  where  lies  the  flat 
country  of  Sko,  from  which  rises  the  low  range  of  the  Bouganville  mountains. 
The  inner — Yautefa — bay  is  separated  from  the  outer  bay  by  a  narrow,  low,  and 
sandy  landspit  planted  with  oil  palms.  The  appearance  of  the  bay  shows  that 
agriculture  cannot  be  the  chief  occupation  of  the  natives,  and  the  chief  villages, 
Taubadi  and  Engeros,  are  situated  opposite  one  another  just  within  the  Yautefa 
bay,  and  are  built  over  the  water.  The  houses  are  of  pyramidal  form,  and  are 
bordered  by  galleries  from  which  the  inhabitants  can  descend  into  their  canoes. 
The  most  conspicuous  building  is  the  karewari,  or  rum-ieram,  a  temple  in  which 
religious  rites  of  some  kind  or  other  are  performed.  The  men  of  Nafri,  on  the 
south-east  coast  of  the  bay,  are  clearly  of  a  different  type,  and  have  a  more 
attractive  appearance.  The  houses  being  all  connected  with  the  shoie,  the  life  is 
somewhat  different  and  the  language  is  not  the  same  as  in  the  other  villages. 
The  type  in  the  Sko  country  is  in  many  respects  similar  to  the  Yautefa,  but  the 
men  are  less  forbidding.  Whereas  the  Yautefa  men  wear  no  covering,  the  Sko 
men  always  wear  a  hollowed  gourd,  like  all  the  other  natives  east  of  Humboldt  bay. 
South  of  the  Cyclops  mountain  lies  the  Sentani  lake,  a  sheet  of  water  of  very 
fantastic  outline,  and  sinking  to  a  maximum  of  about  150  feet.  The  people  speak 
a  language  closely  allied  to  that  of  Nafri,  and  have  much  in  common  with  the 
inhabitants  of  that  village.  Whereas,  however,  the  latter  go  little  upon  the  water, 
the  Seotani  people  are  exceedingly  skilful  wiih  the  paddle.  They  catch  fish  in 
the  lake,  and  keep  pigs.  Several  villages  stand  on  the  coast  along  the  foot  of  the 
Cyclops  mountain,  one  of  which,  Orum,  is  noted  for  its  axe  stones,  obtained  from  a 
quarry  in  the  mountains.  The  natives  of  Tana  Mera  bay  are  quiet  and  peaceful, 
aod  seem  to  be  more  civilized  than  those  of  Yautefa.  They  li?e  more  by  agricul- 
ture than  by  fishing.  They  have  no  rum-seram,  and  no  religious  forms  have  been 
observed  among  them.  With  the  inhabitants  of  the  adjoining  mountains  they  live 
on  good  terms,  bartering  fish  for  their  sago ;  but  with  the  Manemboal,  further 
inland,  they  do  not  agree  so  well.  Much  information  is  given  in  the  report  on 
the  manners  of  the  natives,  their  weapons  and  implements,  their  ornaments  and 
tattooing,  etc.    Several  illustrations  and  a  map  accompany  the  article. 

Journey  from  Oeelvink  Bay  to  McCluer  Oolf.— In  1901  the  controleur, 

P.  E.  Moolenburgh,  crossed  New  Quinea  where  it  narrows  down  between  Geelviuk 
and  McCluer  gulf.  His  narrative,  printed  in  the  Tijdschri/t  van  het  K,  Nederl, 
Aardrijksh.  Oenootschaf,  No.  2,  is  more  easy  to  follow  with  the  help  of  the  map  in 
No.  3,  compiled  under  the  direction  of  Mr.  J.  F.  Niermeyer.  From  Karwan  on 
Geelvink  bay  Mr.  Moolenburgh  crossed  a  range  1600  feet  high  or  more,  atd 
descended  on  the  other  side  over  very  rough  ground,  reaching,  at  4  p.m.,  WoroboY, 
on  a  tributary  of  the  Yakati  river.  He  then  descended  in  a  boat  to  the  Yakati 
and  up  the  Sollong  to  Manggoi  on  the  Yense  or  Inse,  and,  returning  to  the 
Yakati,  visited  the  village  Inse  on  the  estuary  of  the  united  Yakati  and  Inse  on 
Modan  island.  On  the  return  journey  he  ascended  the  Yakati  for  some  distance 
further,  to  a  place  called  Sainuri,  and  reached  the  coast  to  the  east  by  an  easy 
route  terminating  on  Geelvink  bay  at  Adimawan,  some  distance  north  of  Karwan, 
having  spent  seven  days  on  the  whole  journey.  Steamboats  of  small  draught  could 
probably  ascend  at  high  water  to  Sainuri.  The  woods  on  the  banks  consist  of 
sago  and  dammar  bushes,  and  wild  nutmeg  of  inferior  quality,  but  yielding  excellent 
timber.    The  fauna  is  poor ;  birds  of  Paradise  and  rhinoceros  birds,  marsupial  rats, 
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pigs,  and  kaogaroos  were  observed.  Ooral  forocation  oocurs  at  the  highest  pointe. 
Mr.  Niermeyer  remarks  that  it  is  now  established  that  the  Yakati  i«  not  a  mere 
salt-water  creek,  but  a  river,  though  perhaps  not  the  only  drainage  channel  of  the 
country.  His  map  is  compiled  from  a  recent  rough  marine  surrey  of  the  Ghilf  of 
Bintuni  (eastern  part  of  McGluer  gulf),  the  survey  of  the  Oazell^  the  map  of 
Hondius  van  Herwerden,  and  that  of  Dr.  A.  B.  Meyer,  who  in  June,  1873^  croaied 
the  isthmus.  On  the  whole,  they  agree  fairly  with  Herr  Moolenburgh's  map,  but 
it  is  singular  that  the  places  on  the  Yakati  recognized  on  Meyer's  map  lie  on  the 
part  of  the  river  running  north  and  south,  whereas  both  in  the  map  and  text 
Meyer  makes  the  river  run  east  and  west.  If,  however,  his  map  be  turned  through 
a  right  angle,  the  upper  river  runs,  as  Moolenburgh  states,  from  the  hilly  country 
to  the  west. 

POLAB  BSeiOHS. 

Arctic  Expeditions. — Commander  Peary  continues  to  show  an  indomitable 
perseverance  in  his  eudeavourd  to  achieve  the  conquest  of  the  north  pole.  He  has 
obtained  three  years*  leave  from  the  Navy  Department,  and  hopes  to  start  once 
more  for  the  north  at  the  beginning  of  next  July.  He  will  employ  a  new  steamer, 
and  proposes  to  establish  a  permanent  base  at  Gape  Sabine,  pushing  his  way  thence 
to  Grant  Laud  and  there  taking  up  winter  quarters,  the  final  start  for  the  pole 
being  made  in  the  February  following.  His  plan  is  to  use  dog-sledges  with  light 
loads  for  the  advance  party,  which  will  be  supported  by  a  larger,  more  fully 
equipped  party.  As  on  his  last  great  expedition,  he  will  receive  the  support  of 
the  Peary  Arctic  Club,  but  his  work  will  also  have  the  recognition  of  the  American 
(Government.  It  is  announced,  also,  that  Captain  Bernier,  whose  plans  for  an 
expedition  under  the  auspices  of  the  Canadian  Government  have  been  previously 
alluded  to  in  the  Journal^  has  at  last  completed  his  arrangements,  and  will  start  for 
the  north  next  year.  Meanwhile,  the  Canadian  Government  steamer  Neptune  has 
sailed  (in  August  of  the  present  year)  for  Hudson  bay  and  other  Arctic  waters,  for 
the  purpose  of  botanical,  geological,  and  zoological  research  on  behalf  of  the 
Canadian  Government.  Special  attention  will  be  devoted  to  the  question  of  the 
cod  and  halibut  fisheries,  and  with  a  view  to  their  protection  a  police-station  will 
be  established  at  Chesterfield  inlet.  Formal  possession  will  also  be  taken  of  the 
northern  islands  and  the  coasts  of  Baffin  bay. 

The  Antarctic  Eelief  Expeditions.— The  work  of  refitting  the  Terra  Nova 
for  the  voyage  in  relief  of  the  Discovery  was  pushed  forward  with  such  energy  that 
the  ship  was  able  to  start  from  Portland  on  August  26.  As  far  as  Gibraltar  she 
was  towed  by  H.M.S.  Minerva,  and  from  Gibraltar  to  Aden  by  H.M.S.  Vindictive, 
the  latter  port  being  reached  on  September  14.  From  Aden  the  ship  proceeded 
direct  to  Hobart,  where  she  will  be  joined  by  the  Morning^  it  being  hoped  that  the 
two  ships  may  make  the  final  start  south  by  the  beginning  of  December.  The 
reasons  for  the  selection  of  Hobart  as  the  ultimate  base  are  not  quite  apparent,  as 
it  involves  not  only  the  voyage  of  the  Morning  from  Lyttleton  to  that  port,  but  a 
greatly  lengthened  voyage  for  the  two  ships  after  their  junction  is  effecteJ.  It 
should  be  mentioned  that  Captain  Colbeck  left  this  country  some  ten  days  before 
the  departure  of  the  Terra  Nova  in  order  to  resume  command  of  the  Morning, 
The  Swedish  expedition  for  the  relief  of  Dr.  0.  Nordenskiold  sailed  from  Stockholm, 
in  the  Frithjof,  on  August  17,  under  the  command  of  Captain  Gylden. 
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Additions  to  the  Library, 
By  EDWARD  HEAWOOD,  M.A.,  Librarian^  Ita.S. 

The  following  abbreviations  of  nouns  and  the  adjeotives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  {Geographical 
names  are  in  each  case  written  in  full  .* — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annaln,  Aimales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =r  Commerce. 

G.  Rd.  =  Comptes  Bendus. 

Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografla. 

Ges.  =  G^sellsohaft 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

.J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  konigUch. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  MeteorologicaL 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Soci^t^,  Selskab. 

Sitzb.  =  Sitzungsberioht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  r=  Wissenschaf  t,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  QHario,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  tne  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  JoumcU  is  10  x  6|. 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  **  JoamaL** 

EITBOPS. 

Austria.  M.K,K.G.  Ges.  Wien  46  (1903):  167-172.     Lorens  v.  Libuman. 

NHchtragliches  iibor  das  Gmundener  Schotterterrain.     Von  Dr.  J.  Bitter  Lorenz 

V.  Tiiburnau. 
Austria.  M.K.K.O.  Ges.  Wien  46  (1903):  173-189.  

Hericht  iiber  die  Leistungen  des  K.  u.  K.  Militar-Gcograpbischen  Institutes  im 

Jahre  1902. 
Austria— Dalmatia.  B.S.G.  Italiana  4  (1903) :  303-328.  BaineUi. 

Di  alcuni  rumori  natarali  cho  si  odono  presso  Otres  (Bribir)  iu  Dalraaziu.     Nota 

del  dott.  G.  Dainelli. 
Austria— Istria.       VierteljahrshefU  G.  UnUrricht  2  (1903)  :  235-238.  Krebi. 

Wanderungon  aus  Istrien.     II.     West-  und  Mittelistrieu.     Von  Dr.  N.  Krebs. 
Austria-Hungary.  Peueker. 

Kleinea   Orta-Loxikon  von   Osterreich-Ungarn.      Tei!    I.:  Osterreicli    nach   der 

ZahluDg  vom   31.  Dezember.  1900.     Mit  Angabe  der  Meereshoben.    3.  Auflage. 

Neu  zusammengestellt  von  Dr.  K.  Peueker.     Wien :  Artaria  &  Co.,  1903.    Size 

^  X  4J,  pp.  iv.  and  60.    Price  1  kr.     Presented  by  the  Author. 

Denmark — Ice-age.  Ussing. 

Ol>ersigt  K.  Danske  Vidensk.  SeUk.  Forhandl.  (1903) :  99-165. 

Om  Jyllands  Hedesletter  og  Teorierne  for  dt^res  Dunnelse.     Af  N.  Y.  Ussing. 
Also  H^sum^  in  French.     With  Maps. 
On  the  great  terminal  moraine  of  the  old  ice-sheet. 

Denmark— Lake  SorS.  Wesenberg-Lnnd. 

Obersight  K.  Danske  Vidensk.  8ilsk.  Forhandl.  (1903)  :  167-204. 

Sur  les  iEgagropila  Sauteri  du  lac  de  Soro.  Par  C.  Wesenberg-Lund.  With  Map. 
Denmark— Marine  Biology.     M^m.  A.R.  8ci.  Danemark  12  (1903) :  221-326.        

De  danske  Farvandes  Plankton  i  Aarene  1898-1901.  With  Maps  and  Illustrations. 
Finland— Aland.  Globus  88  (1903) :  359-364.  Bohoener. 

fc, 

Aland.    Yon  J.  G.  Schooner.     With  Illustrations. 
France.  La  G.,  B.S.G.  Paris  7  (1903) :  372-374.  Babot. 

Tableau  de  la  Geographic  de  la  France.    Par  C.  Rabot 
France— Bordeaux.      B.S.G.  Com.  Bordeaux  29  (1903):  261-266.  Lasierie. 

Topographic  ancienne  et  moderne  de  la  ville  de  Bordeaux  :  son  influence  sur  I'etat 

sanitaire.     Par  Dr.  G.  Lasserre. 


468 


QKOGRAPHICAL  LITERATURI  OF  THE  MONTH. 


Franoe — Canal.  Bmdr». 

(*anal  dn  Nonl.  Conference  fnite  It  la  Societe  de  G^graphfe  de  Lille  le  27. 
D^cembre  1902.  Par  M.  La  Kivi^re.  (Supplement  an  Balleim  de  la  Boci6i4  de 
G^grapbie  do  IJllo  dc  Fevrier,  1903.)    Lille,  1908.    Sixe  10  x  6i,  pp.  20.     Map. 

Franoe— Corsica.     Vierteljahrs,  Naturforsch.  Chi.  Zurich  47  (1902) :  24B-384.       BiUL 

Botaniscbc  Iteisestndicii  auf  oincr  Friihiingsfahrt  darch  Korsika.  Von  M.  BIkIL 
With  Plates. 

See  review,  ante^  p.  313. 

Franea— Dordogne.  C.  lid,  186  (1903) :  1491-1493.  lUzttl. 

Sar  la  grotto  de  Font-de-Gaume  (Dordogne)  et  l*&ge  du  oreusement  dee  cayemei. 
Note  do  E.  A.  Martel. 

Franoe — Marne  and  Aisne.  Cooremaa  and  IMlfteL 

Gomptc  renda  des  excursions  do  la  session  extraordinaire  de  la  Sooi^ttf  Beige  de 
Gf^ologie,  etc.,  dans  les  dcpartemcnts  fran9ai8  do  la  Marne  et  de  rAfsne  (da  8  an 
15  aout  U»01)  Par  T.  Cooreman  et  G.  Dollfus.  (Extrait  du  BnUtiin  de  la  8oe. 
Beige  de  UeoliMjie,  etc.,  Tome  xvi.,  1902.)  Bruxclles,  1903.  Size  10  X  6},  pp. 
209-284.    Map  and  Illuatratums. 

Frano6-Ome,  eto.  La  G.,  B.8.0.  Paris  7  (1903):  427-442.  Paqnier 

Distribution  ge'ograpbique  dos  forces  liydrauliques  duns  le  d^partement  de  l*Ome 
et  les  dc'partemonts  voisins.     Par  J.  B  Paquier.     With  Maps. 

Oermany — Agrionltnre.  Boae. 

Agricultural  Instruction  in  Germany  and  the  Development  of  German  Agrioolture 
and  Agricultural  ludustries.  Foreign  OHice,  Miscellaneous,  No.  594.  1903.  Size 
9|  X  «,  pp.  74.     Price  4d. 

Germany— Brandenburg.  Gldbw  M  (1903) :  3-G.  Mielke. 

Die  Ausbreitung  des  Hachsischen  Baucrnhauses  in  der  Mark  Brandenburg.     Von 

li.  Mielke.     With  Map  and  Plans. 
Germany— Coasts.  G.Z.  9  (1903):  305-331.  Toepfer. 

Die  doutscho  Nordsoekiiste  in  alter  und  neuer  Zeit.     Von  Dr.  H.  Toepfer. 

Germany— Cologne  and  Bhine.  • 

Fostschrift  zur  Be«;rii88UDg  des  14.  Deutsobcn  Goograpbentages.  Bcitr&ee  znr 
Wirtschaftsr^^cogrupbie  und  WirtHchaftB&roHcbichto  der  Htadt  Koln  und  des  Khein- 
landes.     KoId,  1903.     Sizo  9  x  G,  pp.  180.     Map  and  lUustraiUms. 

Germany— Ethnology.   Beutsch.  Rundschau  G.  25  (1903) :  455-458.  Reiner. 

Die  Sorben  ia  Deutschland.     Von  Dr.  J.  Keinor.     With  Illustrations. 

Germany — Fmisia — Lakes.  Bimnn. 

Ostpreussens  Seen.  Geographische  Studien  .  .  .  Von  Gustav  Braun.  Kouigs- 
berg  i.  Pr. :  R.  Lcupold,  1903.  Size  11^  x  9,  pp.  91.  Maps.  Presented  by  the 
Author. 

Germany— Bivers.  M.V.  Erdk.  Ltipzig  (1002):  1-55.  Feldner. 

Die  Flnssdichto  und  ibre  Bediugtheit  im  Elbeandsteingebirgo  und  in  desaen 
nordostliohen  Xachbargebieten.     Von  Dr.  H.  Feldner.     With  Map. 

Germany— Saxony.  M.V.  Erdk.  Leipzig  (1002) :  57-135.  Stiibler. 

Anthropogoograpbischo  Studien  in  dor  Sacbsisclien  Schweiz.  Von  J.  Stiibler. 
With  Maps  and  Illustratiowt, 

Germany— Bazony.    Z.K.  Sachs.  Statist.  Bureaus  48  (1902) :  27-79.  Waehter. 

Die  sachsischen  Stadto  im  19.  Jnhrhundort.    Von  Dr.  G.  Wacbtcr. 

Germany— Saxony.     Z.K.  Sachs.  Statist.  Bureaus  48  (1902) :  157  109.  Waohter. 

Die  Bevolkonmg  Saehsens  nacb  GcBchlooht,  Alter  und  Familienstnnd.  Von  Dr.  Q. 

Waehter. 
Germany— Schleswig.    Sitzh.  K.P.A.W,  -Bf //in  (1903):  281-295.  Beinke. 

Die  EutwickelungsgeBchiclito  der  Dtincn  an  der  Westkiisto  von  Solileswig.     Von 

Prof.  Dr.  J.  Heinke.     With  Illustrations. 
Germany— Sanshine.  Pvtennanns  M.  49  (1903) :  102-109.  Siohhorn. 

Kutwurf  ein(.'r  Sonncnsclieindauer-Karte  fiir  Deutscbland.     Von  Dr.  A.  Eioliborn. 

With  MapH. 
Italy-FrinU.  B.S.G.  ItMana  4  (1903) :  185-204.  Mnsoni. 

TedoBcbi  o  Slavi  in  Friuli  scoondo  Tultimo  coi  simento.    Nota  del  Prof  F.  Mu.^oni. 

With  Maps. 
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Itely— Sicily.  Biceliieri. 

Prof.  Giuseppe   Ricchieri.  Quali  iD8efi:iuinieott  si  possono  trarre  dai  disastri  di 

Modica.      (Estratto  dalla  Kivista  L'Univeraitd  Fupolare—MMiiovA.)      MaDtua, 

1903.    Size  9  x  6|,  pp.  18.  Prefen/ed  by  the  Author. 

Italy— Solar  Badiation.     AUi  RA.  Lineei,  Rendiconli  12  (1903) :  258-263.        Cbiitoni 

Misure  pireliometriche  esegnite  a  Sestblli  ed  al  Monte  Cimone  neir  estate  1899. 
Nota  di  (.-iro  Gbistoni. 

Mediterranean — Cyprus.  Siidiards. 

The  Cyprus  Civil  List,  1903.  Compiled  .  .  .  by  T.  U.  Hatton  Richards.  Nicosia, 
1903.    Size  10  x  6|,  pp.  132  and  Ix.     Map.     PretenUd  by  the  Compiler. 

Mease.  C.  Rd.  137  (1903) :  85-88.  loie. 

Sur  lea  yariations  de  la  Meuse  It  Tepoque  quaternaire.    Note  de  P.  Bois. 
Montenegro.  DeuUch.  Rundtehau  O.  26  (1903) :  385-396.  Struck. 

Montenegro  und  sein   Eisenbahnprojekt.    Yon  Adolf  Struck.    WUk  Map  and 

lUustrations. 

Korway— Elk.  P.  Zoolog.  S.  (1903)  I. :  133-151.  Elwes. 

On  the  Present  Condition  and  Habits  of  the  Elk  in  Norway.  By  H.  J.  Elwes, 
F.R.8.     With  lllnstrationa. 

Pyrenees.  C.  Rd.  136  (1903):  1347-1349.  Boussel. 

Sur  les  recouvrements  survenua  dans  le  partie  surelevee  des  Pyre'ne'es.  Note  de  J. 
Souesel. 

Pyrenees.  C.  Rd.  187  (1903) :  148-149.  Boussel 

Sur  Torigine  des  plis  et  des  recouvrements  dans  les  Pyr^n^es.    Note  de  J.  Roussel. 

Bumania.  Lakovary,  Jonescu,  and  Tumbull. 

The  Jewish  Question  in  Roumania,  by  Jean  Lahovary.  With  an  Introductory 
Letter  by  Take*  Jonesou.  The  whole  translated  by  A.  L.  Turnbull.  London : 
Raggett  &  Co.  (n.d.).     Size  8J  x  5J,  pp.  48.     Price  l«. 

Busda.  a.Z.  9  (1903)  :  266-284.  Tsckulok. 

Das  Seongebiet  des  nordwestlichen  Russland.     Von  S.  Tsohulok. 

Bussia.  J3.i9.a  Com.  Pam  25  (1903):  109-119.  Baye. 

En  Petite-Russie,  Souvenirs  d'une  Mission.     Par  M.  le  baron  de  Baye. 

Bussia— Crimea.  Olobus  84  (1903) :  7-11.  Meyer. 

Tschufut-Kale'b.     Von  A.  Meyer.     With  lUustrations. 

Bussia— Historical.  Westberg. 

M^m.  A.  Imp.  8ci.  St.  P€Ursbourg  6,  No.  2  (1901) :  pp.  126. 

Die  Fragmente  des  Toparcha  Goticus  {Anonymus  Tauricus)  aus  dem  10.  Jahrhun- 
dert.     Von  F.  Westberg.     With  Diagrams. 

These  fragments  include  descriptions  of  a  crossing  of  the  Dnieper  on  the  ice,  and 
of  a  journey  beyond  it,  and  an  account  of  measures  taken  to  cope  with  inroads  of 
barbarians. 

Bussia— Ural.  C.  Rd.  186  (1903):  1409-1411.  Suparo  and  Mraiee. 

Sur  le  minerai  de  fer  de  Troitsk  (Oural  du  Nord).  Note  de  L.  Duparc  et 
L.  M razee. 

Sweden.  MaeOregor. 

Trade  of  Stockholm  and  Eastern  Coast  of  Sweden  for  the  year  1902.  Foreigpi 
Office,  Annual  No.  3014,  1903.     Size  10  x  6,  pp.  28.     Prtoe  2<f.  "" 

Switzerland.  Baedeker. 

Switzerland  and  the  adjacent  portions  of  Italy,  Savoy,  and  Tyrol.  Handbook 
for  travellers  by  Karl  Baedeker.  Twentieth  Edition.  Leipsio :  K.  Baedeker, 
1903.  Size  6|  x  4,  pp.  xxxviii.  and  538.  Maps^  PlanSy  and  Panoramas.  Price  %m. 
Presented  by  the  Editor, 

Switierland.  An.  S.  Ci.  Argentina  55  (1908):  145-160.  Gimtoet. 

La  perforacidn  del  tilnel  del  Simpldn.    Por  J.  Vekisquez  Gim^nez. 
Turkey— Maeedonia.  Ghbus  83  (1903) :  213-219,  238-243.  Struck. 

Die  macedonisohen  Seen.    Von  Adolf  Struck.     With  Mapi  and  lUudration. 

No.  IV.— October,  1903.]  2  k 
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United  Kingdom— Hertfordihire.  Fordham. 

Herifordehirc  Maiw :  a  Descriptive  Catalogue  of  the  Maps  of  the  Conntrj,  1579- 
1900.     By  H.  G.  Fordham.    Second  Part.    (From  the  Transaclion9  of  the  Htri- 
/ord$hirc  Natural  HUlory  Society,  Tol.   xi.  part  6,  pp.  33-72.)      Size  1(^  X  7J. 
Map.    I'reiented  by  the  Avihor, 
The  first  part  appeared  in  Part  i.  of  the  same  volume.    The  present  iDstalmeDt 

carries  the  survey  down  to  1789. 

United  Kingdom— LiTerpooL     T.  Liverpool  0.8  (1902) :  21-68.  Verisi. 

laverpool  Past  and  Present :  from  Domesday  Book  to  1903.  By  Dr.  J.  Birkbeek 
Kevins.      With  IlluUrationB. 

United  Kingdom— London.  Qrdiik. 

Annual  Record  of  the  London  Topograpliioal  Society,  1900,  including  the  Reports 
of  the  first  tliroo  Annual  Meetings  of  the  Society.     Edited  by  T.  F.  Oldish. 
London:  published  by  the  Society,  1901.    Size  9x6,  pp.  xii.  and  114.     lUustra- 
tioM. 
United  Kingdom— Mersey.  Vares. 

Report  on  the  I'resi'nt  Stute  of  the  Navigation  of  the  River  Mersey  C1902X  to  the 
Right  Honourable  the  Commissioners  for  the  Conservancy  of  the  River  Mervey. 
By  Vic43-Admiml  Sir  G.  S.  Nares.  London  :  Darling  &  Son.  Size  9}  x  6,  pp.  22. 
Presented  by  the  Acting  Conservator. 

United  Kingdom— Rainfall.     Synwns'  Meteortdog.  Mag.  88  (1903)  :  93-99.  

The  Rainfall  of  June,  1903.     WiUi  Map. 

The  map  shows  the  remarkable  distribution  uf  the  heavy  rains   in  June,  the 
wettest  zone  in  England  virtually  coinciding  with  the  valloy  of  the  Thames  and  Lea. 

United  Kingdom — So  nth  Wales.  Strahan,  Tiddemaiui,  and  Oilnon. 

248.  Memoirs  of  the  Geological  Survey.  England  and  Wules.  The  Geology  of 
the  South  Wales  Coalfield.  Part  iv.  The  country  around  Pontypridd  and  Maes- 
Teg,  being  an  account  of  the  region  comprised  in  sheet  248  of  the  map.  By 
Aubrey  Strahan,  K.  II.  Tiddeman,  and  Walcot  Gibson.  London,  1903.  Sise 
9^  X  6,  pp.  vi.  and  134.  Map  and  Illustrations.  Price  U,  6d.  Presettted  by  the 
Qeologiciil  Survey. 

United  Kingdom— StafTordshire.  Barrow. 

Memoirs  of  the  (teological  Survey.  England  and  Wales.  The  Geology  of  the 
Cheadlo  Coal  Field.  By  George  Barrow.  Ix)ndon,  1903.  Size  9}  X  6,  pp.  62. 
Map  and  Diagrams.     Price  2s.    Presented  by  the  Geological  Survey, 

ASIA. 

Asia.  Asien  2  (1003)  :  110-112,  144-140.  Wirth. 

£|)Ocben  asiatischer  Geschichte.    Von  Dr.  A.  Wirth. 
China.  Tour  du  Monde  %  (1902):  Gl-84;  9(1903):  265-300.  

Journal  d'un    Offlcier   du  Corps   Expeditionnaire   de   Chine.     With  Map   and 

Illustrations. 

China — Kian-chon.  Sohrameiar. 

Dr.  Schruineier.  Die  Grundla<;cn  der  wirtschaftlichen  Entwicklung  in  Kiautschoa. 
Vortrag,  gehalteu  in  der  Abteilung  Berlin-Charlottonburg  der  Deutaohen  Kolonial* 
Gesellschaft  am  13.  Januar  1903.  Berlin  :  D.  Iteimer,  1903.  Size  9x6,  pp. 
26-t>0.     Presented  by  the  Publisher. 

China— Kian-ohon.  0.Z.9  (190:^:  185-192. 

Die  Bedeutung  der  Kolonie  Kiautschou.    Von  Dr.  G.  Wegener. 
China— Railways.  Globus  83  (1903) :  383-384. 

Die  Eisenbahnbauten  in  China.     Yon  —  von  Kleist. 

China— Sschnen.  Questions  JJipl.  el  Colon.  16  (1903) :  123-138.  

Aper9u  sur  les  routes  du  Se-tchouen.     Par  un  explorateur.     With  Map. 

China— Yangtse.  La  O.,  B.S.G.  ParU  7  (1903) :  361-3G4.  d^Anty. 

I/oeuvre  geographique  de  la  miision  Uourst  sur  le  haut  Yang-tsou.      Par  P.  Bona 

d'Antv. 
See  note,  antCy  p.  211. 
Chinese  Turkestan.         Sitzb.  K.P.A.  W.  Berlin  (1003) :  18MIK;.     Franke  and  Piichel. 

Kaschg»tr  und  die  KharoBthi.     Von  O.  Franke  und  B.  PischeL 


Wegrener. 


Kleist 
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Eastern  ^lia.  Hefele. 

M,  DeutHch.  Gm.  Natur-  u.  Vdlkerk.  Ottasietu  9  (1903) :  169-272. 
Au8  dem  Oaten.  Reisen  ia  SacliaUa,  OBtsibiriea,  der  M>mdBchurei,  China  und 
Korea.    Yon  Dr.  K.  Hefole. 

India— Assam.  J.8,  ArU  51  (1903) :  612-636.  Lyall. 

The  Province  of  Assam.    By  Sir  0.  J.  Lyall,  k.g.s.i. 
India— HistorioaL       Indian  Antiquary  82  (1903) :  1-15, 145-160.  Philipps. 

The  Connection  of  St  Thomas  the  Apostle  witii  India.     By  W.  B.  Philipps. 

Japan.  Anen  2  (1903) :  137-142.  Kttrehhoff. 

Handels-  nnd  Yerkehrsverhaltnisse  in  Japan.    Von  Oberleutnant  a.  D.  Kilrchhoff. 

Japan— Foreitry.  Hefsle. 

M,  DeuUch.  Ges.  Nalur-  «.  Vdlkerh  Ostatiens  9  (1903) :  147-168. 

Forstliche  Keiseeindriicke  in  Japan.    Von  Dr.  K.  Hefele. 
Japan — Formosa.  Orifflths. 

Trade  of  South  Formosa  for  the  year  1902.    Foreign  Office,  Annual  No.  3000, 
1903.     Size  9J  x  6J,  pp.  24.     Price  l^d. 

Japan— Formosa.        J,G.y  Tokyo  G.S,  14  (1902) :  448-457,  523-534.  Inone. 

Geological  Trip  across  the  Watershed-Bange  of  Taiwan  (Formosa).     By  Kiaosuke 
Inoue.     [In  Japanese] 

Korea.  J.O.,  Tokyo  G,S.  14  (1902) :  467-477.  KotS. 

Topography  of  North  Corea.    By  Bunjiro  Koto.    [In  Japanese.] 

Korea.  /.  College  Sci,  Imp.  UnicersUy  Tokyo  19  (1903):  1-62.  Koto. 

An  Orographic  Sketch  of  Korea.     By  B.  Koto.     With  Map  and  Plates. 

Malay  Archipelago— Celebes.    Globus  88  (1903) :  349-350.  Barasin. 

Keiso  der  Herren  Dr.  P.  und  F.  Sarasin  in  der  sudostlichen  Ualbinsel  von  Celebes. 
See  note,  ante,  p.  458. 

Malay  Archipelago- Sumatra.  Collet 

B.S.d Etudes  Colon,  diVJ02):  551-582,617-652,711-746;  10(1903):  1-57,81-144. 

Lo  tabac  k  Sumatra.     Par  O.  J.  A.  Collet.     With  Illustrations. 

Malay  Archipelago — Sumatra.  

Bijd,  TaaU,  Land-  en  Volkenk.  Ned,  Indie  (7)  1  (1903):  363-401. 

Mcdcdeelingen  betreffende  de  Atjehsohe  onderhoorigheden. 

Malay  Peninsula — Perak.  

Supplement  to  the  Perak  Government  Gtusettej  26th  June,  1903.     Annual  Beports, 
1902.     Size  13J  x  8^. 

Pamirs.  Sitzb.  K.A.  W.  Wien  111  (Abt.  Ia.)  (1902) :  276-295.       Stenkewitsoh. 

Magnetiscbe  Messungen,  ausgefiihrt  im  Pamir  im  Sommer  1900.    Von  Prof.  B. 
W.  Stankewitsoh. 

Persia  and  Baluchistan.        T.  Liverpool  G.8,  (1902) :  69-78.  Sykoi. 

Southern  Persia  and  Baluchistan.    By  Major  P.  Molesworth  Sykes,  o.M.0. 

PhiUppine  Islands— Mayon.    Sierra  Club  D.  4  (1903) :  228-234.  Venable. 

The  Ascent  of  Volcano  Mayon.    By  Andrew  Venable. 

The  ascent  was  accomplished  last  year  by  Lieut.  Bartou  and  Mr.  Bubar,  the 
successful  members  of  an  American  party  which  made  the  attempt  (sec  aidef  p.  457). 

Bussia— Caucasus.  Stevens. 

Tea  Industry  of  the  Caucasus.  Foreign  Office,  IVIiscellaneous,  No.  593.  Size 
10  X  Oi,.pp.  8.    Price  \d. 

Bussia— Sakhalin.  Wide  World  Mag,  10  (1903) :  573-580.  Hawes. 

The  Island  of  Murderers.    By  C.  H.  Hawes.     WOk  Illustrations. 

Bussia — Siberian  Bailway.  Shoemaker. 

The  Great  Siberian  Bailway  from  St.  Petersburg  to  Pekin.  By  Michael  Myers 
Shoemaker.  New  York  and  London :  G.  P.  Putnam's  Sons,  1903.  Size  8  X  5i, 
pp.  viii.  and  244.     Map  and  Illustrations,    Price  9s. 

Turkey — Armenia.  Huntington. 

Weitoro  Berichto  fiber  Forschuogen  in  Armenion  nnd  Gommagene.    Von  £. 

2  K  2 
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Huntington.    (Zeitachrift  far  Ethnologie,  Jahrg.  1901.    Pp.  173-209.)     [Berlin.] 
Size  10  X  6}.     lUutiratioM, 

Tarkej— Asia  Minor.    SUi^.  K.A.  W.  Wien  110  (Abt.  I.)  (1901) :  38&-402.         feknibr 

Neue  geologische  8tudien  im  ■iidoetlichen   Kleinaaien  (aosgeffihrft  aof  einer 
Beise  im  Bommer  1901).    Von  Dr.  F.  Schaffer. 

Turkey — Palestine.  Wa«««yp 

PiOatine  Ezploralion  Fund,  Quarterly  StatemerU  (1903) :  258-264. 

The  Traditional  "  Harbour  of  Solomon  "  and  the  Crusading  Castle  at  Jaffa.     By 
the  Bey.  J.  E.  Hanauer.     WiUi  Map. 

A7BI0A. 
Abyssinia.  Kster. 

Aethiopiens  Aussenhandel  und  der  osterreichische  Export.     Von  F.  J.  Bieber. 
W  itiu,  1902.    Size  9x6,  pp.  1(5. 

Abyssinia.  Bieber. 

Die  wirtschaftliche  Erschliessung  Aethiopiens  und  der  osterreichische   Bxpoii. 
Von  F.  J.  Bieber.    Wien,  1903.    Size  9}  x  6},  pp.  34. 

Abyssinia.  M.  V.  Erdk.  Leipgig,  1902  (1903) :  xzL-xxt.  Xrlaagwr. 

Forschungsreise  in  den  Jahren  1900  und   1901  in  Sud-Abessinien,  den  Somali- 
nnd  Gallalandern.     Von  Freiherr  Carlo  yon  Erlanger. 

Africa— Ethnology.  B.8,G.  Italiana  4  (1903) :  361-374. 

La  civiltk  ogiziana  tra  i  selvaggi  dell'  Africa.    Nota  dol  dott.  A.  Mochi.      WUk 
Map  and  lUuitration. 

On  objects  from  the  Congo  State  which  represent  an  early  Egyptian  type. 
Afrioa-Oame.  J.8.  AHs  51  (1903) :  566-578. 

The  Preservation  of  Big  Qame  in  Africa.     By  £.  N.  Buxton. 

Algeria.  Queitionn  Dipt,  et  Colon.  16  (1903) :  139-145. 

Dans  lo  Sud-Oranais.    Par  J.  H.  Franklin.     With  Map. 

Algeria.                                B.8.Q.  UUe  89  (1903) :  502-533.  Hioolto. 

Excursion  en  Algcrie  a  Toccasion  dn  Congr^  d'Oran  en  1902.  Par  E.  NiooIIew 

Algeria— Population.         Bev.  Frangaise  28  (1903) :  257-260.  Yateo. 

La  population  de  PAlgdrie.    Par  Q.  Vasco. 

Algeria— Timgad.  Tour  du  Monde  9  (1903) :  313-324.  

Une  Ville  enti^re  exhumee  du  sablo :  Timgad.     With  Illustrations, 

Algerian  Sahara.  Ann.  G.  12  (1903):  235-259.  Gautier. 

Sahara  oranais.     Par  E.  F.  Gautier.     With  Map. 
See  note  in  the  Monthly  Becord  (an<«,  p.  461). 

Aiores.  M.K.K.O.  Gea,  Wien  46  (1903)  :  190-192.  Sieger. 

Wohin  gehoren  die  Azoren  ?    Von  Prof.  Dr.  R.  Sieger. 
Oape  Colony.       T.  South  African  Philosoph.  8.  14  (1903) :  1-27.   Beattie  and  Morrisoa. 

The  Magnetic  Elements  at  the  Cupe  of  Goo  I  Hope  from  1605  to  1900.    By  J.  C. 

Beattie  and  J.  T.  Morrison. 

Cape  Colony.      T.  South  African  Philosoph.  S.  14  (1903) :  66-75.   Sogers  and  Bohwara. 
The  Transkei  Gap.    By  A.  W.  Bogers  and  E.  H.  L.  Schwarz. 

Oape  Colony.  T.  South  African  Philosoph.  8.  14  (1903) :  98-112.  Sehwan. 

The  Volcanoes  of  Griqualand  East.    By  E.  H.  L.  Schwarz. 

Central  Africa— Tanganyika.  Waeohter. 

Beitrage  Kolonialpolitik  4  (1902-1903):  456-462,  467-473. 

Die  Tanganyka-Dampfer-Expedition  1898-1901.     Von  Fr.  Waechter. 
Egypt.  B.S.  Kh€div.  Q.  5  S.,  Supplement  (1908) :  747-782.  WiUcocks. 

L'Eg}pte  dans  cinquante  ans.    Par  Sir  W.  Willcocks,  c.m.g. 

This  paper,  read  on  March  15,  1902,  gifes  a  forecast  of  the  position  in  Egypt  and 
the  Sudan  fifty  years  hence  (of.  antCf  p.  329). 
Xritrea .  B.8.0.  Italiana  4  (1 903) :  375-400.  Marini. 

Colonia  Eritrea :  Etscursione  lungo  le  ooste  settentrionali  dellu  ponifiola  di  Burl  e 

isole  adiacenti.    Mota  del  prof.  A.  Marini.     With  Maps  and  Illustrations. 
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Freneh  Congo.  B.8.G.  Com,  ParU  36  (1903):  120-1 40.  Avon. 

Da  Congo  an  Tohad.    Par  le  Lientenant  C.  Avon.     WUh  Map. 
The  anthor  serred  nnder  Colonel  Destenaye. 

7reneh  Congo.  B.8.G.  Ckm,  Pari$  36  (1903) :  305^221.  Chegnaj. 

Le  Pays  de  Makabana,  dans  le  Hant-Niaii,  fon  sol,  set  prodnoiioni,  leo  penplades 
(Congo  Fran9a{8).    Par  G.  B.  da  Chesnay.     WUh  Map. 

Treneh  Congo.  C.  Bd.  1S6  (1908) :  1591-1590.  Laooin. 

Sar  la  gdologie  da  pays  de  rOabangoi  an  Tohad.    Nolo  do  H.  Laooin. 

French  Gninoa.  B,8.G.  lAUe  89  (1908) :  481-189.  Tan  OauoL 

La  Hante-Qnin6e  fhin^aise,  son  ayenir  agrioole.    Par  0.  Van  Casoel. 

French  Sndan.  La  G,,  B.8,G.  ParU  7  (1908) :  854-880.  Chevalior. 

Mission  Soientiflqne  an  Chari  et  an  Tohad.    Par  A.  CShofaliar.     WUh  Map. 

Freneh  Sudan.  La  G.,  BJ3.G.  ParU  7  (1908) :  42^-436.  DoitenaTO. 

Exploration  des  iles  da  Tchad.    Par  —  Doitenaye.     With  Map. 
See  note  in  the  Monthly  Record  for  Angnsl  (p.  212). 

French  Sndan.  C.  Bd.  188  (1903):  1297-1298.  Uppareat. 

Snr  deiix  nonveanx  fossiles  da  Soudan.    Note  de  A.  de  Lapparont 

See  note  in  August  Journal  (p.  211).    The  preaent  note  deooribes  two  other  fossils 
found  in  Damerghn,  one  being  th^  first  ammoBiie  broa|^  fiom  the  Badan. 

French  Sndan.  La  G^  B.8.G.  ParU  7  (1908) :  417-430.  Lapporowt. 

Snr  une  formation  marine  d*ftge  tertiaire  an  Soodaa  fraa^aia.  Par  A.  do  Lapparent 
Noticed  in  the  Monthly  Record  (anU^  p.  211). 

eerman  East  Afirioa.  Globui  84  (1903) :  29-81.  FSraUr. 

Zur  Klimatologie  Deutsch-Ostafrikaa.    Von  3.  F5c9t«r*     WUh  Dtagmm. 

eerman  East  Africa.    BeitrBge  Kolonialpoiaik  4  (1902-8) :  35-48, 71-80.  Xaadt. 

Von  der  Westkiiste  uuserer  ostafrikanischen  Koloola,    Ypb  Dr.  Riobard  Kaadft. 

German  East  Africa.    G.Z.  9  (1903) :  1-20,  80-90,  UO^UB,  31^228.  lUniar. 

Deutsoh-Ostafrika.    Eine  Klimatologisohe  Studio.    Von  Dr.  0.  Haansr. 

German  East  Africa.  Bariaft. 

DeuUch.  KoloniaXhlatt  14  (1903):  234-235,  264-266, 396-398,  817-319. 

Bericht  des  Hauptmanns  y.  Beringe  Qber  eine  BxpoditkMl  aaob  RaaAda. 
German  East  Afirica.    DeuUeh.  Rundschau  G.  25  (1908) :  4(^^-415.  SahaarpCiil. 

In  den  Steppengebleten  Deutsch-Ost-Afrikas.     Yon  ifauM  BobnurpCsU.     WUh 
lUuitrati'on. 

German  Sonth-West  Africa.       Globus  84  (1903) :  27-39.  Ganta. 

Gie  Gesohichle  des  siidwestafrikanischen  Bastaidrolkea.    Yon  Lentnant  Gentss. 
With  Map  and  lUustraiions. 

German  Sonth-West  Africa.    M.V.  Erdk.  Leipzig,  1908  (1908):  siy.-xyii.     HarlMNm. 
Forschungsreise  im  Kunenegebiet.    Yon  Oberleutnant  Dr.  0.  ilatfbnaan. 

German  Sonth-West  Africa.  XHfttaar. 

BtitrSiqe  KoUmidlpoUiik  4  (1902-1903) :  808-ilQ. 

Reise  des  Forstreferendars  Wiedeburg  naoh  SUdwestaftika.    Yon  Kapit&n  D.  B. 
Dittmer. 

iTory  Coast  and  Liberia.  Ann.  G.  18  (1903) :  260.  D'OUono. 

Cdte  d'lvoire  et  Liberia.    Par  le  capitaine  d*011one.     WUh  Map. 

Kamomn.  BeUrdge  KolonUUpolUik  4  (1902-1903) :  902-307.  Biador. 

1st  der  Nyong  schiff bar  ?    Eine  Studio  yon  P.  Rieder. 

Lagos.  J.8.  ArU  51  (1903) :  650-659.  Swart. 

Lagoe :  its  Hinterland,  its  Products,  and  its  People.    By  Major  J.  H.  Ewart. 

Xadagascar.  Bev.  G.  58  (1903) :  516-521.  OUoda. 

Di^go-Suarez,  point  d'appui  de  la  flotte.     Par  —  Claude.     With  Map. 

Madagascar.  

Les  Yoies  de  Communications  k  Madagascar.    (Reyne  de  Madagascar.    Supple- 
ment illustr^)    Paris.    Size  10  x  6),  pp.  96.    Maps  and  laustraUons. 
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Vigeria. 

Miu.  Catholiquei  86  (1903):  88-91, 102-105, 114-117, 127-129, 140-142. 

Dans  la  B^nn^  (Nigeria).    Par  le  B.  P.  LejeuDe.     With  Map  and  UhulraHtnu, 

Bhodeiia — Zimbabwe.  HklL 

South  Africa  67  (1903) :  550-558,632-635,712-715,  788-791. 

Great  Zimbabwe.    The  Hill  or  Acropolia  BniDB.    By  B.  N.  HalL     WUh  Ittm*- 

iratiom. 

Somaliland.  

Africa.  No.  3  (1902).  GorrespoDdenoe  respectiDg  the  Biting  of  the  Hullab 
Mahammed  Abdullah  in  Somahland  and  consequent  Military  OperatioiiB,  1901- 
1902.  London :  Eyre  &  Spottiswoode,  1902.  Size  13^  x  8},  pp.  It.  and  60. 
Price  eid, 

Togo.  BeUrnge  KoUmialpolUik  4  (1902-1903)  :  311-328.  TiM. 

Besnch  des  Missionsinspektors  A.  W.  Sohreiber  auf  dem  Arbeitsgebiet  der  Nord- 
dentsohen  Mission  in  Togo.    Von  K.  Fies.     With  lUtutraiioni. 

Traniraal — Ctold-mining.  

A  Desoriptiye  and  Statistical  Statement  of  the  Gold-mining  Industry  of  the 
Witwatersrand.  Annexure  to  the  Thirteenth  Report  of  the  TransYaal  Chamber 
of  Mines  for  the  year  1902.    Size  9)  X  7,  pp.  42.     With  Case  of  Diagram*. 

West  Afiriea— Historical.    Deutsch.  O,  Blatter  26  (1903) :  1-21.  Henjuag. 

Der  Handel  an  der  Guineakiiste  im  17.  Jahrhundert.    Yon  Dr.  G.  Honning. 

West  Africa— Mont       B.8.0.  Com.  Parii  26  (1903) :  141-148.  Boehe. 

Le  Bio-Munih    Par  le  capitaine  J.-B.  Roche. 

VOBTH  AMSBICA. 
Alaska.  CtoUier. 

A  Beconnaiesance  of  the  North-Western  Portion  of  Seward  Peninsula,  Alaska. 
By  A.  J.  Collier.  (Dep.  of  the  Interior,  United  States  Geological  Survey,  Pro- 
fessional Paper  No.  2.)  Washlnfrton,  1902.  Size  11}  x  9,  pp.  70.  Mape  and 
UluttratioM.    Presented  hy  the  U.S.  QecHogical  Survey. 

Canada — Tides  and  Onrrents.  Dawaea. 

Survey  of  Tides  and  Currents  in  Canadian  Waters.  By  W.  Bell  IHwsoii. 
Ottawa,  1903.    Size  10x6},  pp.  28. 

Gulf  of  St.  Lawrence.        B.  American  O.S.  86  (1903) :  62-04.  Anderson. 

Tmprovements  to  Navigation  in  the  Gulf  of  St.  Lawrence.  By  Lient.-Colonel 
W.  P.  Anderson. 

Mexico.  B.  American  O.S.  36  (1903):  79-03.  Lnmhelts. 

The  Huichol  Indians  of  Mexico.    By  Carl  Lumholtz. 
United  States.  Monthly  Weather  Rev.  31  (1903):  173-17.5.  Xizer. 

lliver  Floods  and  Melting  Snow.     By  C.  A.  Mixer.     With  Diagrams. 

United  States— Boston.  J.0. 2  (1903) :  271-341.  

The  Geography  of  Boston.     With  Maps  and  Illustrations. 
A  very  complete  study  of  the  geography  of  Boston  under  its  varions  aspects. 
United  States— California.    Sierra  Clul)  B.  4  (1003) :  28r>  201.  Le  Oonte. 

Table  of  Elevations  of  Peaks  in  tlie  Sierra  Nevada  Mountains  over  12,000  feet 

above  Sea-loveL     By  J.  N.  Le  (  onte. 

United  States— California.    Sierra  Cluh  B.  4  (1003) :  2.53  203.  Le  Conte. 

Among  the  Sources  of  the  South  Fork  of  King'H  River.  By  J.  N.  Le  Conte.  With 
Plates. 

United  States — California.  Leiberg^. 

Forest  C/onditions  in  the  Northern  Sierra  Nevada,  California.     By  J.  B.  Leiberg. 

CDop.  of  tho  Interior,  United  States  Geological  Survey.    Professional  Paper,  No.  S.) 

Washington,  1902.    Size  11}  X  9,  pp.  194.    Map».   Vrcseided  Iry  the  U.S.  Geological 

Survey. 
United  States— Coast  Bange.    /Sierra  Cluh  B.  4  (1003) :  204-273.  McAllister. 

The  Coast  Sierra  from  California  to  Panama.     By  M.  Hall  McAllister. 
United  States— Indiana.    American  J.  Sci.  16  (1903):  450 -408.  Kindle. 

The  Niagara  Domes  of  Northern  Indiana.    By  K.  M.  Kindle.     With  IlluttrationM, 


GEOQRAPHICAL  UTKIUTURK  OF  THl  IfOMTH.  476 


United  States— Marjland.  — ^-^ 

Maryland  Geological  Survey.  Cecil  Gonnty.  Baltimore,  1902.  Size  10}  X  7,  pp.  322. 
AVcu  (^8eparale)y  Map$,  and  lUuitraiiom, 

Ditto.  Garrett  County.  Baltimore,  1902.  Size  10}  X  7, pp.  340.  AtUu(teparate), 
Map$,  and  lUuttrationB, 

United  Statei — Minneiota.  Leitb. 

The  Mesabi  Iron-bearing  District  of  Minnesota.  By  Charles  Kenneth  Leith. 
(Department  of  the  Interior.  Monographs  of  the  United  States  G^logical  Survey, 
vol.  xliii.)  Washington,  1903.  Size  12  x  9,  pp.  316.  Maps  and  Plate;  Pre- 
sented by  the  Department  of  the  Interior. 

United  States — ^VississippL  Brown. 

B.  American  G.8.  84  (1902):  371-383;  86  (1903):  8-16. 

The  MisbiBsippi  River  from  Cape  Girardeau  to  the  Head  of  the  Passes.  By 
R.  M.  Brown.     With  Maps. 

United  States— Morphology.     VierteljahrshefU  Q.  Unterricht  2  (1903) :  204-210.    khhe. 

Die  Fall-Linie  der  siidostliohen  Yereinigten  Staaten.  Von  Dr.  Cleveland  Abbe, 
jun. 

On  the  line  of  maximum  fall  of  the  rivers  of  the  region  between  the  Blue  Ridge 
and  the  Atlantic. 

United  SUtes— Hew  England.    La  G.,  B.8.G.  Paris  7  (1903) :  445-451.  Oirand. 

Terrasses  fluviales  de  la  Nouvelle-Angleterre.     Par  J.  Giraud. 

United  States— Hew  England.      American  J.  8ci,  16  (1903) :  437-446.  Hobbs. 

The  Geological  Structure  of  the  South-Western  New  England  Region.  By 
W.  H.  Hobbs. 

United  States— Oregon.  Diller  and  Patton. 

The  Geology  and  Petrography  of  Crater  Lake,  National  Park.  By  J.  S.  Diller 
and  H.  B.  Patton.  (Dep.  of  ihe  Interior,  United  States  Geological  Survey.  Pro- 
fessional Paper,  No.  3.)  Washington,  1902.  Size  11}  x  9,  pp.  168.  Maps  and 
Plates.   Presented  by  the  U.S.  Geological  Survey, 

United  States — Oregon.  Gannett. 

The  Forests  of  Oregon.  By  H.  Gannett.  (Dep.  of  the  Interior,  United  States 
Geological  Survey.  Professional  Paper,  No.  4.)  Washington,  1902.  Size 
11}  X  9,  pp.  36.    Afap  and  Plates.     Presented  by  the  U.S.  Geological  Survey. 

United  States— Tennessee.      /.  Geology  11  (1903):  29-45.  Toerste. 

The  Cincinnati  Group  in  Western  Tennessee,  between  the  Tennessee  River  and 
the  Central  Basin.    By  A.  F.  Foerste.     With  Map. 

United  States — Utah  and  Arisona.  Davis. 

An  Excursion  to  the  Plateau  Province  of  Utah  and  Arizona.  By  W.  M.  Davis. 
(Bulletin  of  the  Museum  of  Comparative  Zoology  at  Harvard  Colleu^e,  vol.  xlii. 
Geological  Series,  vol.  vi.  No.  1.)  Cambridge,  Masji.,  June,  1903.  Size  9}  X  6, 
pp.  50.     Map  and  Plates. 

United  States— Washington.  Dodwell  and  Bixon. 

Forest  Conditions  in  the  Olympic  Forest  Reserve,  Washington,  from  Notes  by 
A.  Dodwell  and  T.  F.  Rixon.  (Dep.  of  the  Interior  United  States  Geological 
Survey.  Professional  Paper,  No.  7.)  Washington,  1902.  Size  11}  X  9,  pp.  110. 
Map  and  Plates.     Presented  by  the  U.S.  Geological  Survey. 

United  States— Washington.  Oannett. 

The  Forests  of  Washington,  a  Revision  of  Estimates.  By  H.  Gannett.  (Dep. 
of  the  Interior,  United  States  Geological  Survey.  Professional  Paper,  No.  5.) 
Washington,  1902.  Size  11}  X  9,  pp.  38.  Map.  PresenUd  by  the  U.S.  Geological 
Survey. 

United  States — Washington.  Plnmmer. 

Forfst  Conditions  in  the  Cascade  Range,  Washington,  between  the  Wai^hington 
and  Mount  Rainier  Forest  Reserves.  By  F.  G.  Plummer.  (Dep.  of  the  Interior, 
United  States  Geological  Survey.  Professional  Paper,  No.  6.)  Washington,  1902. 
Size  11}  X  9,  pp.  42.     Maps  and  Plates.    Presented  by  the  U.S.  Geological  Survey. 

CEHTBAL  AHB  SOUTH  AMEBICA. 
Bolivia.  A  trarers  le  Monde,  Tour  du  Monde  9  (1903) :  229-230.  


La  Crise  du  Caoutchouc  et  la  nouvelle  Route  du  Beni  au  Pacitique.     With  Map, 
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Bolivia  and  BraiiL  

Boliyia-Brazil.  Exposicion' que  la  Sooiedad  OeogriLflca  de  La  Pax  dirige  i  las 
Sociedade8  Geogr&floas  de  Earopa  y  Am^rioa.  La  Paz,  1908.  Sise  8}  x  5}, 
pp.  150.    Map$. 

BraiU.  BeUrage  KolonialpolUik  4  (1902-1903) :  491-500.  Bantar. 

Die  Mucury-Kolonien.    Yon  Dr.  A.  Rauter. 

Central  Amerioa— Canal.    B,  Ameriean  Q^8.  85  (1903) :  163-176.  JohafOB. 

Comparison  of  Distances  by  the  Isthmian  Canal  and  other  routes.  By  £.  B. 
Johnson. 

Central  America— Canal.     B.  Ameriean  G.S.  85  (1908) :  24-48.  XoriiOB. 

The  Panama  Canal.    By  G.  S.  Morison.     With  Maps  and  ProfiUi. 

Central  America  and  West  Indies.    Z.  Oes.  Erdk,  Berlin  (1908) :  359-886.  Sapper. 

Die  vulkanischen  Ereignisse  in  Miltel-Amerika  UDd  auf  den  Antillen.  Von  Prof. 
Dr.  K.  Sapper.     With  Illuttrationt, 

Chile  and  Argentina.         Petermanm  M.  49  (1903) :  97-102.  Hauthal. 

Die  Vulkangebiete  in  Chile  und  Argentinien.    Von  Prof.  R.  Hanthal.     With  Map, 

Chile  and  Argentina.    M.  V.  Erdk.  Leipzig  (1902) :  xxvii.-xxxiii.  Staflfon. 

Das  Chilenisch-Argeniiaische  Grenzgeblet  unter  besonderer  Beriioksichtig-ang 
ratagoniens.     Von  Prof.  Dr.  H.  Steffen. 

ColombU— Panama.     Monthly  Weather  Rer.  81  (1908):  117-125.  Abbot 

Climatology  of  the  Iflthmns  of  Panama.      By   General  H.   L.  Abbot.      With 
Diagrams. 
Mean  Barometric  Pressure  at  Sea-level  on  the  American  Isthmns.    By  the  same. 

Martinique.  C.  T^d  136  (1903):  1843-1345.  Girand. 

Snr  r^tat  actnel  dn  volcan  do  la  montagne  PeMe.    Note  de  M.  Girand. 

Kartiniqne.  B.S.G.  Roehefort  26  (1003) :  49-57.  Bitean. 

A  propoa  de  IVmption  du  volcan  du  Mont-Pel^  k  la  Martinique.     Par  M.  Bitean. 

Paragnay.  ^.iS^G.  JiEaZtana  4(1903):  218-252.  Canoio. 

Alia  ricerca  di  Gnido  Boggiani  ncl  Chaco  boreale  paragnayo.  Relazione  di 
J.  F.  Cancio. 

Patagonia.  An.  Museo  Nac.  Buenos  Aires  1  (1902) :  321-327.  Ameghino. 

Snr  la  Geologic  de  Patagonie.    Par  F.  Ameghino. 

Pern — Mining.  

Ministerio  de  Fomento.    Boletin  del  Cuerpo  de  Ingenieros  de  Minas  del  Pern. 
No.  1.     Documentos  Ofieialos.     Lima,  1902.     Size  9x0,  pp.  47.     Diagram. 
Mainly  occupied  with  the  recent  organization,  etc.,  of  the  corps. 

Porto  Bico— Cnlebra  Island.     B.  Ameriean  O.S.  35  (1903)  :  I2r>-130.  Haeaelbarth. 

Cnlebra  Island.     By  A.  V.  Haeselbarth.     With  Map. 

AUSTBALASIA  AKD  PACIFIC  ISLANDS. 

Oerman  Colonies.  Globus  84  (1003) :  21-25.  Fitmer. 

Die  Bevolkerung  der  dcntschen  Siidsee-Kolonion.    Von  Dr.  R.  Fitzner. 

Laysan.  Popular  Sci.  Monthly  63  (1903) :  321-332.  Matting. 

The  Bird  Rookeries  on  the  Island  of  Laysan.  By  Professor  (\  C.  Nutting.  With 
Illustrations. 

Laysan  lies  about  800  miles  west  by  north  of  Honolulu. 

Marianne  Islands.  Schroedar. 

BeitrUge  KolonialpoUW:  4  (1902-1003):  147-153,  170-184,  109-208. 

Anf  der  Reise  nach  Saypan  (Mariannen),  Tagebuchbl'atter.     Von  H.  Schroeder. 

Hew  Guinea— Oerman.    ^nn.  HyrZro^rap/i/o  31  (1903):  ao3-306.  Seiferling. 

Segelanweisunp:  und  Boschreibung  der  Westkiiato  der  (iazelle-Halbinsel  von  Kap 
Kaponosdrere  bis  zum  Ausgang  der  Hixon-Bai,  Berieht  S.  M.  S.  "MoWe," 
Komdt.  Eaptlt.  Seiferling. 

KewZealind.  (7.Z  9  (1903):  241-243.  Lendenfeld. 

Der  landschaftliche   Charakter    Neuseelands.     Von    R.  von    Len<lenfeld.     WOk 
Plates. 
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Hew  Zealand.  

1902.  New  Zealand.  Resnlts  of  a  CenBos  of  the  Colony  of  New  Zealand  taken 
for  the  night  of  the  Slat  March,  1901.  Compiled  in  the  Offioe  of  the  Regittrar- 
General.    Wellington :  J.  Maokay.    1902.    Size  13  x  8,  pp.  zi.,  396,  and  Ixx. 

Qneensland,  Cameron 

Report  on  the  Kangaroo  Hills  Mineral  Field.  By  W.  E.  Cameron.  Brishane, 
1901 .    Size  13}  x  8},  pp.  12.    Map,  Plam,  and  8eetion$, 

Queensland.  Jackicm. 

Queensland.  Department  of  Mines.  Geological  Surrey  Report,  No.  177.  The 
Opal-Mining  Industry  and  the  Distribution  of  Opal  Deposits  in  Queensland.  By 
C.  F.  y.  Jackson.  Brisbane :  G.  A.  Vaughan,  1902.  Size  10x6,  pp.  34.  Map$ 
and  lUuttrationt. 

Queensland.  Queensland  Mining  J,  ^  (^190S) :  174-177.  Jaekion. 

Mount  Hector.  Preliminary  Report  on  the  Recent  Discovery  of  Gold  and  Copper 
Ores.     By  C.  F.  V.  Jackson.     WUh  Plan. 

Queensland.  Jaokion. 

Queensland,  Department  of  Mines.  Geological  Survey  Report  No.  180.  Report 
on  a  Visit  to  the  West  Coast  of  the  Cape  York  Peninsula  and  some  islands  of  the 
Gulf  of  Carpentaria,  also  Reports  on  the  Horn  Island  and  PossessioTi  Island  Gold 
Fields,  and  the  recent  prospecting  of  the  Cretaceous  Coals  of  the  Cook  District. 
By  C.  F.  V.  Jackson.  Brisbane :  G.  A.  Vaughan,  1902.  Size  10  x  0,  pp.  28. 
Maps  and  Illustrations,     [See  note,  ante^  p.  463.] 

Queensland.  Cameron. 

Additions  to  the  Geology  of  the  Mackay  and  Bowen  Districts.  By  Walter  E. 
Cameron.  (Queensland,  Department  of  Mines,  Geological  Survey  Report, 
No.  181.)    Brisbane,  1903.    Size  10  x  G|,  pp.  22.     Map  and  Plan. 

Queensland.  Cameron. 

Recent  Mining  Deyelopments  on  the  Ravenswood  Gold  Fields.  By  Walter  E. 
Cameron.  (Queensland,  Department  of  Mines,  Geological  Survey  Report, 
No.  183.)    Brisbane,  1903.    Size  10  x  6),  pp.  12.     Map  and  Plan. 

Tuamotu  Islands.  Bev,  Colon.  (1903) :  497-500.  Preeaire. 

Rapport  8ur  le  cyclone  des  fles  Tuamotou.    Par  A.  de  Prdcaire. 

Western  Australia.  

WeBtern  Auatralia,  Department  of  Lands  and  Surveys.  Report  by  the  Under 
Secretary  for  Lands  for  the  year  1901.  Perth,  1902.  Size  13|  X  8J,  pp.  46. 
Map. 

POLAB  BiaiOHS. 

Antarotie.  Seienee  1ft  (1903) :  55-56.  Balok. 

Antarctica.     By  E.  S.  Balch.  "^ 

A  reply  to  Dr.  Mill's  review  of  the  writer's  book  (Journal^  vol.  xxi.  p.  525). 

Antarotic—Ctonnan  Expedition.  Drygaliki. 

Allgemeiner  Berioht  iiber  den  Yerlauf  der  Deutsohen  SQdpolar-Expedition,  von 
Erich  V.  Drygalski.  Mit  Vorbemerkungen  von  Ferdinand  Freiherr  v.  Riohthofen 
und  einem  Anhang:  Bericht  iiber  die  Arbeiten  der  Kergnelen-Station  von  Karl 
Luykeu.  Berlin :  E.  S.  Mittler  und  Sohn,  1908.  Size  10}  X  7,  pp.  viii.  and  54. 
Freftented  by  the  PMisIters, 

Antaretio— German  Expedition.    Ann,  Hydrographie  81  (1903) :  293-295.       Krttmmel. 

Weitere  Ergobnisse  der  deutschen  Siidpolar-Expedition.  Von  Prof.  Dr.  O. 
Rrummel. 

Review  of  Part  2  of  the  official  report. 

Arctic.  Towr  du  Monde  9  (1903) :  229-264.  Cagni. 

A  pied  et  en  traineau  vers  le  Pole  Nord.  Par  le  Gommandant  Umberto  Cag^i. 
Traduit  et  r^sum^  par  H.  Prior.     With  Map  and  Illustrations. 

Arctic— North- West  Passage.    B,  American  G,8,  85  (1903)  :  143-147.  Stone. 

On  the  North-West  Passage  and  the  Giroumnavigation  of  America.  By  A.  J. 
Stone. 
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Arotb— VorwegUn  Expedition.    Scottish  O,  Mag,  19  (1908) :  337-353.  STftidrap. 

The  Second  Norwegian  Polar  Expeditfon  in  the  Fram,  1898-1902.  By  C«pftain 
Otto  STerdmp.     With  Map: 

Spitobergen.  Rev.  gfn.  Sei.  18  (1902):  1117-1130,  1165-1176.  JUaAf. 

Lee  Trayaux  dc  TExp^ition  meso-sn^doiee  ponr  la  meenre  d'nn  arc  de  m^dien 
an  Spitzberg.    Par  A.  Hansky.     WUh  Map  and  IUuitrcUion$, 

KATHSKAnCAL  UOeBAPHT. 

Oeodeiy — Bibliography.  G«re. 

Treasury  Department,  U.S.  Coast  and  Geodetio  Survey.  Geodesy.  A  Bibli<^^raphy 
of  Geodesy.  Second  Edition.  By  J.  H.  Gore.  Appendix  No.  8. — ^Report  for  1902. 
Washington,  1908.  Size  11}  x  9,  pp.  427-787.  Preiented  by  the  D.8,  Coa$t  and 
Geodetic  Survey. 

KaTigation.  Rev.  Maritime  167  (1903) :  1124-1180.  Deeante. 

Determination  do  In  position  du  na?ire  qnand  Thorizon  n^est  pas  visible.  Par  E. 
Decante. 

Praetieal  Astronomy.      Ann.  Hydrographie  31  (1903) :  244-247.  FnUt. 

Zur  Hohenberechnnng.    Von  Dr.  O.  Fulst. 

Praetical  Astronomy.      Ann.  Hydrographie  81  (1903)  :  248-251.  Wedemejer. 

Zur  Holienberechnung.    Von  A.  Wedemeyer. 

Snnreying.  C.  Rd.  137  (1908) :  24-30.  Lauiaadat. 

Sur  nn  moyen  rapide  d'obtenir  le  plan  d*nn  terrain  en  pays  dc  plaines,  d*apr^  nne 
vne  pbotographiqne  priso  en  ballon.     Note  de  M.  Laussedat. 

Snnreying— Metbodi.     T.  SoiUh  African  PhiUmph.  8. 14  (1908) :  28-35.  Foureade. 

On  a  Stereoscopic  Method  of  Photographic  Surveying.    By  H.  G.  Fourcade. 

PHT8ICAL  AND  BIOLOGICAL  GEOOBAPHT. 

Aeonstics.  Quarterly  J.R.  MeUorolog.  8.  29  (1908)  :  145-150.  Boys. 

The  Passage  of  Sound  through  the  Atmosphere.    By  C.  V.  Boys,  p.r.8. 

Coral  Islands — Limestones.  Skeats. 

The  Chemical  ( Composition  of  Limestones  from  Upraised  Coral  Islands,  with  notes 
on  their  Microscopical  Structures.  By  E.  W.  Skeats.  (Bull.  Museum  Comparative 
Zoology,  Harvard  C-olloge.  Vol.  xlii.  (ieological  Series,  vol.  vi.  No.  2.)  Cambridge, 
Mass.,  1908.     Size  10  x  6|,  pp.  .')8-12(;.     lUustrationa. 

Glacial  Epoch.  Longe. 

Supplement  to  *  The  Fi(;tion  of  the  Ice  Age  or  Glacial  Period.'  By  Francis  D. 
Ijoxigo.  liowobtoft:  McGregor  &  Frazor,  1908.  Size  SJ  x  5 J,  pp.  30.  Price  1«. 
net.     Frenented  hy  the  Author. 

Ice-actipn.         P.  and  T.  Nova  8cotian  T.  Sci.  10  (1901-1902) :  455-457.  Preat. 

Supplementary  Notes  on  Drift-ice  as  a  Transporting  Agent.     By  W.  H.  Prest. 

Limnology.  Mttllner. 

Einige  Erfahrungcn  und  WUnsche  anf  dem  Gebiete  der  Seenforschung.  Von 
Dr.  J.  Mullner.     Wien.  1908.     Size  10  X  6},  pp.  82.     Prenented  hy  the  Author. 

Meteorology.  C.  Rd.  136  ( 1 903) :  1 1 86-1 1 89.  Angot. 

Sur  la  valeur  des  moyennes  on  M^te'orologie  et  sur  la  vnriabilite  des  temperatures 
en  France.    Note  do  A.  An  got. 

Meteorology.  Sitzb.  K.A.W.  Wien  111  (Abt.  Ila.)  (1902)  :  07-186.  Hann. 

Die  SchwankuiiRen  dor  Niodorschlagsmengon  in  grosseren  Zeitraumen.  Von 
J.  Hann. 

Meteorology.  C.  72rf.  186  (1908):  1245-1246.  Angot. 

Sur  les  variations  simultanees  des  tacbes  solaires  et  des  temperatures  terrestres. 

Note  de  A.  Angot. 
Meteorology.  Sitzb.  K.P.A.W.  Berlin  (1908) :  208-800.  Assmann. 

Beobachtnngen  am  Agrouautischen  Observatorium  iiber  Temperatur-Umkehrnng- 

en.    Von  Prof.  Dr.  K.  Assmann. 
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Meteorology.                        Meteorolog.  Z,  80  (1903) :  241-247.  Billwlller. 

Ueber  den  VorBchlag  Wilde  zur  EInscbrilnkTing  dea  Begriffs  "  Fohn."  Von  B. 
Billwlller. 

Meteorology.  MeUorolog,  Z.  80  (1903) :  247-255.  

Bericbt  Qber  die  intern ationale  Experten-Konferenz  fiir  Wetterscbieeaen  in  Graz. 

Meteorology— DTutfalL         C.  Bd.  136  (1903) :  1713-1714.  Meanier. 
Plnie  de  poossi^re  r^cemment  obserT^  en  lelande.    Note  de  B.  Meanier. 

Mountain  Cbaina.                 Oeolog.  Mag,  10  (1903) :  305-306.  Lake. 
Tbe  Cironlar  Form  of  Mountain  Cbaina.    By  P.  Lake. 

Oceanography.                            C.  Rd.  187  (1903) :  97-98.  Thonlet. 
Ktude  de  la  circulation  marine.    Note  de  J.  Tboulet. 

Oceanography^Atlantie.    iliin.  Hydrographie  81  (1903) :  281-293.  


Versetzungen  anf  den  yereinbarten  Dampferwegen  zwisohen  dem  Englisclien 
Kanal  und  der  Ostkiiste  Nordamerikae.     With  D^Lgram$, 

On  deyiations  from  course. 

Oceanography— Nomenclature.    La  G.,  B.8,G.  Parti  7  (1903) :  443-444.       Sauerwein. 
Reunion  de  la  Commission  de  nomenclature  sub-oc^anique  k  Wiesbaden.    Par 
C.  Sauerwein. 

Phytieal  Geography.      O.Z.  9  (1903) :  21-40, 121-139,  193-218.  Hettner. 

Grundbcgriife  und  Grundsatze  der  pbysiscben  Geograpbie.  Von  Prof.  Dr.  A. 
Hettner. 

Physical  Geography.  Davii. 

Practical  Exercises  in  Pbysical  Geography  by  Prof.  W.  M.  Davis.  (Reprinted 
from  tbe  Proceedingi  Fifth  Annual  Conference,  New  York  State  Science  Teachers* 
Association,  held  at  the  University  of  Rochester,  December  28-29, 1900.)  Size 
9  X  6,  pp.  12. 

Sand.  Oirard. 

L'evolution  compar^e  des  Sables.  L'Erosion. — L' Abrasion  m^t^orique. — Les 
Dunes. — La  transformation  des  Rivages.  Par  Jules  Girard.  Paris:  F.  R.  de 
Rudeval,  1903.    Size  11 J  x  71,  pp.  124.    Maps  ami  Illustrations.     Price  5  fr. 

Seismology.  C.  Rd.  136  (1903) :  1707-1709.  Ballore. 

Sur  Texistence  de  deux  grands  oeroles  d'instabilite  sismique  maxima.  Note  de 
M.  do  Montessus  de  Ballore.  . 

Zoogeography.  P.  iSbo/o^.  iS^.  (1908)  I. :  109-110.  Stewart. 

On  tbe  Original  Home  of  the  Tiger.     By  Colonel  C.  E.  Stewart,  c.b. 

Zoogeography— Sand-viper.     P.  Zodog.  8.  (1903)  I. :  185-18G.  Boulenger. 

On  the  Geographical  Variations  of  the  Sand- viper,  Vipera  ammodytes.  By  G.  A. 
Boulenger,  f.r.8.     With  lUustratiofu. 

ANTHBOPOeSOOBAPHY  AKD  EI8T0BI0AL   aSOOBAPHT. 

Communications — Wireless  Telegraphy.    Rev.  Colon.  (1903) :  501-.542.  Magne. 

Notes  sur  des  experiences  faites  au  Congo  fraui^ais  et  surune  installation  de  postes 
aux  Antillen.    Par  M.  Magne.     With  Map  and  Illustrations. 

Historical— Henry  the  Navigator.    B.8.0.  Lisbon  21  (1903) :  33-51.  Mees. 

Henri  le  Navigateur  et  TAoad^mie  Portugaise  de  Sagres.    Pelo  dr.  J.  Mees. 

Historical— Surrey.  B.8.0.  Italiana  4  (1903) :  328-344.  Bellueci. 

Ti'Antico  rilievo  topografico  del  terrltorio  perugino  misurato  e  disegnato  dal  p. 
Ignazio  Danti.     Nota  del  Prof.  A.  BcUucci.     With  Map. 
See  note  in  the  Monthly  Record  (ante,  p.  4.')6). 

Industries.  Ann.  O.  12  (1903):  19.3-206.  Hanter. 

La  localisation  des  industries,  particuli^rement  aux  Ktats-Unis.    Par  H.  Hauser. 

Telegraphs.  Quarterly  Rev.  197  (1903)  :  364-383.  — ; 

Imperial  Telegraphs.     With  Map. 
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UMXAPHT. 

B«Il«t.  B.S.O.  Lyon  18  (1903) :  157-163. 

Un  Ezploratenr  Polaire  Fran^aia,  Laoien  BeUot    Par  A.  Bieittmajer. 

Naiuruf.  Woehen$chrifl  2  (1903) :  340-342,  349-355,  389-392,  400-40a 

Philibert  Commenon,  der  Natnrfonoher  der  Expedition  BoagaiiiTillM.      Yon 
Dr.  P.  MoewM. 


M.KJLG.  Oei.  TFi«i  46  (1903)  :  161-1C6. 
Dr.  Karl  Ritter  Ton  Scherzer.    Von  Karl  Krupitz. 

GEVEBAL. 
Kbliographj.  

Geographical  Index  (Extra-European)  to  Books,  Periodicals,  etc  Oompiled  in 
the  Intelligenoe  Division,  War  Office,  by  Alexander  Knox,  b.a..  Map  CoiAtor.  1902. 
London  :  Printed  by  Harrison  &  Sons.     Size  10}  x  7|,  pp.  xiy.  and  82. 

BililiogTaplij. 

Geological  Literature  added  to  the  Geological  Society's  Library  during  the  Year 
ended  December  aist,  1902.  [iFsoed  May  30,  1903.]  London,  1903.  Size 
9  X  5|,  pp.  200.    Fnee  2«.     PreaetUed  by  the  QtoUigioal  Society, 

CwgrmL  B.8.G,  lialiana  4  (1903) :  349-361.    Almagii  and  ChMitelU. 

La  Gkografia  nel  Congresso  Intemazionale  di  Scieuze  Storiche.    Nota  del   R 
Almagik  e  C.  W.  Gnastalla. 


■onntaineering.  Appalaehia  10  (1903) ;  166-172.  

ObMrvations  on  the  Physiology  and  Hygiene  of  Climbing.     By  B.  a  Larrabee^ 

Plaee-namet.  

[Japanese  Trans-literation  of  Place-names.]    Size  9  x  6,  pp.  46. 

Ttl«g»P^-  Johawn. 

The  All  Red  Line.    The  Annals  and  Aims  of  the  Pacific  Gable  Project     BSdited 
by  George  Johnson.     London :  E.  Stanford ;  Ottawa :   J.  Hope  &  Sons,  1903. 
Size  7J  X  5,  pp.  486.    Map.    Pnoe  6t.     PretenUd  by  Mr.  Edward  Stanford, 
Although  in  parts  written  in  somewhst  high-flown  language,  this  work  is  useful 

as  an  attemnt  ^  to  present  the  annals  of  the  Pacific  cable  project  in  a  concise  and 

oonaeontive  mrm."    Various  writers  have  contributed  chapters  on  special  parts  of  the 

story. 

Tear-Book. 


Geographisches  Jahrbuch.      XXV.  Band,  1902.    .    .   .    heransgegebon    von    H. 

Wagner.    Gotha  :  Justus  Perthes,  1903.    Size  9x6,  pp.  viii.  and  488.    Prioe  ISm. 
In  addition  to  bibliographical  reports  on  the  regional  geography  of  extra-Earopean 
lands,  ibis  yolume  deals  with  recent  publications  on  structural  geology,  geophysiGs, 
and  snrTeying. 


NEW  HAPS. 

By  E.  A.  BEEVES,  Map  Curator,  B.Q.S. 

XVBOPI. 

Balkan  Peninsula.  Steinhauser  and  Penokor. 

A  Steinhauser's  Karte  von  Sudost-Europa.  Scale  1 : 2,000,000  or  81-5  stat  miles 
to  an  inch.  Die  Staatcn  der  Balkan-Halbiaael  sammt  Theilen  Ton  Oestcrreioh- 
Ungam  bis  Budapest  und  Wien  und  den  tibrigcn  ang^'nzondon  Laodem.  Mit 
nenester  politischer  Kintheilung  und  statistischen  Angaben  von  Dr.  K.  Peucker. 

Uebersichtskarte  der  Balkanstaaten.    Scale  1 : 3,000.000  or  47  3  stat.  miles  to  an 
inch.     Aus  Schcda-Steinhausers  Handatlas.     Revidiert  von  Dr.   Karl   Peucker 
Vienna :  Artaria  &  Co.,  1903.     Prerented  by  the  PMftihert. 

Two  tmaW  general  maps  of  the  Balkan  Peninsula  and  portions  of  adjacent  countries, 
revised  by  Dr.  Karl  Peucker,  of  Vienna.    The  one  on  the  larger  scale  (1 : 2,000,000)  is 
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a  new  ediiioD  of  A.  Sieinbanser's  map,  aud  the  smaller  (1 : 3,000,000)  is  from  Soheda- 
Steinhauser's  Handatlas.  Statistical  information  is  given  in  conneotion  with  areas, 
population,  etc.  The  maps  are  printed  in  colours,  and,  although  roughly  produced, 
will  be  useful  for  general  reference  in  conneotion  with  the  present  interest  in  this  part 
of  Europe. 

BngUnd  and  WalM.  Onbumoo  Bumy. 

Obdkanoi  Bubtit  ov  EHinjkHD  AHD  Walw  : — Sheets  published  by  the  Direotor- 
Genezal  of  the  Ordnance  Surrey,  So«ithM«|itoB,  from  August  1  to  31, 1908. 

1  ineh: — 

Printed  in  colours,  117,  133,  134  and  part  118  (combined),  103, 104  (combined), 

l8.  6d.  eaeh;  75,  79,  Is.  each. 

(Second  reyislon)  in  outline,  299,  318,  330.    Is.  each  (engraved). 

6-inQh — Oounty  HapB  (first  revision) : — 

CambridgMhire,  4  n.e.,  5  k.i.,  27  n.b.,  86  n.b.,  6.E.,  42  n.b.,  b.e.,  43  s.w.,  53  8.B.,  5i 
N.W.,  N.E.,  55  K.B.  Cardiganshire,  2  b.e.  Donetthire,  6  m.w.,  n.e.,  b.e.,  11  n.e.,  12 
N.W.,  N.E.,  8.W.,  B.E.    Oloueeiterihire,  17  8.W.,  b.b.,  18  n.w.,  n.b.,  a.w.,  20  n.w.,  36  8.w., 

8.B.,  41  N.W.,  N.E.,  8.W.,  42  B.W.,  43  8.W.,  46  N.W.,  48  B.E.y  50  B.W.,  54  N.W.,  55  N.W.,  56 

N.B.,  59  N.W.,  60  N.E.,  62  N.E.,  64  8.B.,  68  B.B.,  78  N.w.  Leioestershire,  10  8.W.,  16  k.e. 
Montgomeryshire,  32  b.e.,  37  b.e.,  38  8.W.,  43  n.e.,  44  n.w.,  b.w.,  45  n.w.,  n.e.,  47 
S.E.,  48  N.W.,  49  N.W.,  51  B.B.,  52  N.w.  Badaorshire,  2  b.w.,  3a  B.E.,  4  n.w.,  7  b.e.,  8 
N.w.    Bhropshire,  31  8.E.,  34  n.w.,  88  b.w.,  48  b.b.,  49  8.W.,  b.b.,  50  6.W.,  53  B.B.,  54 

B.W.,  55  N.E.,  B.W.,  B.E.,  56  N.W.,  N.B.,  57  N.W.,  B.E.,  B.W.,  58  B.W.,  59  B.W.,  61  B.W.,  62 
N.W.,  N.E.,  B.W.,  Otj  N.W.,  N.E.,  B.W*,  o4  N.W.,  N.B»,  B.W.,  B.E.,   OO  N.W.,  N.B.,  B.W..  B.E.,  Dv 

N.W.,  B.W.,  6.E.,  H7  N.W.,  B.E.,  68  N.E.,  69  N.W.,  71  N.B.,  72  N.W.,  N.E.  Bomersetihixe, 
84  N.W.,  N.E.,  B.E.  Staffordshire,  35  6.B.,  43  n.w.,  49  s.e.,  62  B.B.,  63  n.w.,  64  n.w., 
M.E.,  65  N.W.,  67  N.W.,  74  n.b.  Warwiokshlre,  4  n.w.,  n.b.,  5  n.w.  Wiltshire,  5  n.e. 
Woroestershire,  8  n.e.,  9  b.e.,  b.w.,  14  n.e.,  b.e.,  15  n.w.,  b.e.,  59  b.e.,  60  n.w.,  n.b. 
Torkshire  (first  revision  of  1890  survey),  284  n.w.,  287  8.W.,  290  n jb.,  291  n.e.,  300  b.w. 

25-inoh — County  Maps  (first  revision) : — 

Cambridgeshire,  LVU.  14 ;  LIX.  5,  9, 10, 12, 13, 14 ;  LXIIa.  8 ;  Donetshire.  Ya. 
16 ;  V.  6;  XI.  2 ;  XIX.  7, 11, 13,  14, 15;  XX.  5,  12,  XXXVI.  4 ;  XXXVII.  59. 
eioncestershiro,  XXIII.  8,  11,  13,  14,  15;  XXIV.  6,  9,  10;  JAIL  2,  6,  7,  10; 
LXV.  2,  4 ;  LXVII.  8;  LXVIII.  9, 13;  LXIX.  1,  5,  13  ;  LXXII.  1,6;  LXXVII. 
2,  4.  Herefordshire,  II.  2.  Leioestershire,  XI.  10,  11,  12;  XII.  3,  7,  9;  XXIII. 
8, 12;  XXIV.  14;  XXIX.  3,  8,  10,  14;  XXX.  1 ;  XXXVI.  11, 15;  XLUL  6,  7. 
10, 11.  Badnorshire,  IV.  16 ;  VIII.  9, 10, 11, 12  ;  IX.  1 ;  XV.  2,  3,  5,6,7,8,9, 10, 
12;  XVI.  6,  7,  9,  11;  XVIII.  11.  Shropshire,  LXXI.  16;  LXXII.  15,  16; 
LXXIII.  14, 15, 16;  LXXVII.  2;  LXXVIIL  7,  8;  LXXX.  1,  2.  Somersetshire, 
V.  3,  4,  5  ;  IX.  4,  8, 16 ;  X.  2.  3,  4,  5,  6,  9,  11,  14 ;  XI.  5 ;  XII.  6,  9,  10,  12 ;  XVI. 

4,  6;  XVIL  1,  2,  3,  5,  6,  11,  12;  XVIIL  12,  15;  XXIIL  14,  15;  XXVIIL  5; 
XXXIV.  4,  7,  10,  11 ;  XXXIV.  12,  13.  14,  15,  16;  XLV.  4,  7,  12,  16;  XLVL  1, 
2,  3,  4,  5,  6,  7,  8,  10,  13,  14;  LXIIL  4,  7.  8,  16;  LXIV.  1,  6,  9,  10,  13,  14; 
LXXn.8;  LXXIII.3;  LXXIV.12,15, 16 ;  LXXV.IO;  LXXX  I.  16;  LXXXIL 

5,  6,  9, 10 ;  LXXXm.  1,  2,  6,  9, 18 ;  LXXXVIII.  1, 8, 16 ;  LXXXIX.  18 ;  XO.  2 ; 
XCI.  4  ;  XCIL  5,  7, 11, 14, 15;  XCIIL  1,  5.  StaffDrdshire,  LXI.  10,  15;  LXIIL 
15:  LXVI.  2;  LXVIL  13;  LXXL  12,  13.  Suflblk,  LXXXIX.  12,  16.  War- 
wiokshlre, X.  1,  2,  5,  11;  V.  (tto)12;  Woroestershire,  IV.  12,  13;  XUL  13, 
15;  XIX.  4, 15 ;  XX.  5,  6,  8, 11 ;  XXII.  13, 14.    Yorkshire,  OOLXXXVU.  8,  11, 

-   15,  16.    3«.  each. 

2  miles  to  1  inoh — Miscellaneous  Maps  : — 

Salisbury  Plain  (parts  of  sheets  78,  79,  86,  87),  Is.,  mounted  on  linen  and  folded  in 
cover. 

Manoeuvre  Map,  1903,  South  of  England,  north,  south,  oast,  west,  6s.,  on  thin 
tough  paper,  folded  in  cloth  case,  in  four  sheets. 

(^.  Stanfordy  London  Agent.) 

England  and  Wales. 

1  inoh  soale  (Old  series). 
Sheet  45  n.b.  (Drift  edition).    3s. 
{E,  Stanford,  London  Agent.) 


Charu  thkt  h4«a  tM«l*»d  luportKnt  DorrMticni*. 

N'o.  n8S,  The  world  :~0oa1  au<t  tclegriipli  ubart.  258S,  Bnglaiii! 
BtatioDB,  2586,  BcotloDd  :— Goaalguanl  aUtiDiiR,  •1587.  lielund  : — Coaatgiurd 
atAtiom.  2307,  Norway,  aheet  V, :— SmuleD  to  Bvea  fiord.  2246,  Ualtio  »«•  - 
Port  Baltio  to  Hoglniid.  173,  Baltio  aea  :— Approaches  to  Helaingfore  and  Sre*- 
bur^.  S247,  BaltJD  aet. :— Hogland  M  8eakir.  niuth  ahore.  '2826,  IlaUic  sea  :- 
AppTDAohea  to  Viborg.  2215,  Baltic,  GnlT  of  Finland  :^Kn>iiBladt,  north  and 
aoutb  dkaacela.  2372,  Ualtio  nee  : — Libau  to  LyBoriiH.  2371,  Baltic  aua  : — Meniel 
to  LibaiL  1436,  MBditerranean.  'Sgcan  aea  :~P1bdb  or  aiicboragea  io  tbe  Morca 
16(SI.  MuJiterrBQeBU.  ^geao  aea:— Port  Mudroa.  15fi!l,  Africa,  north  co«st  ;— 
ApproBobag  to  Biierto.  221^2,  Arclio  oct^u  and  Greenland  Hea :— 565,  IwUnd  -.~ 
Wcatem  [tortitm.  566,  luuland : — Baai«ru  portion,  2818.  United  iStAtee,  east 
oiaata: — Hampton  roada  and  Elizabeth  rivet.  I4l>2,  Bahamaa: — Naaaau  barbonr. 
3316.  Went  Indies,  l.«oward  ialauds.  Faerto  Kioo  island: — Guayanilta  harbour. 
523,  Gulf  of  Moxioo ;— Port  of  Vera  C'rnz.  2ft44,  Soatii  AmHrioa,  east  coaal  :  — 
Monte  Video  to  Bnonos  Airea.  21,  South  America,  Magellan  atrait : — Second 
narrowatoCapeFillar.  660.  Central  America  :—Oorinto  harbour.  2462,  Alaaka :— 
Windham  Ba;  to  Icj  tape.  1500,  Alaskn: — Kadiab  island  to  Segnam  ialand. 
T5Da,  Hadagnanr  : — Gape  St.  Andrew  to  IlsTatu  island.  TfiS,  HadagaBoar: — 
NortJjern  portion.  66  a,  b,  c,  ludia,  weat  coaal; — Maldive  iBlandB.  85a,  BaT  of 
Bflngftl :— Mullah  rivor  to  Elephant  point.    912a,  Eastern  archipelago,  i 


,  2.'i75.  CekbeB 
China,  notth-tast  coast :— Wnaong 
Btrelok  bay.  ie.'iO,  BuBsian  Tartar; 
NplaoD  anchorages.  988,  Puctfie  oce: 
(/.  D.  Potter,  Agent.) 


1961,  Chins  :— Pcacs'lorea  Ulanda  IGOl. 
r.  2432,  Kussian  Tartar;  :~Tumen  Ula  to 
Strait  of  Tartsry.  2185.  Ne*  Zealand  :— 
: — Alolls  in  the  Marshall  group. 


PHDTOSBAFHB,  ^H 

Paraia.  Big^^ 

Firty-three  photographa  of   i'eraia,  taken  by  ("aptaia  Q,  C.  Bigby,  Ist   Wilts. 

Begimeut,  in  1903.     PretenteA  by  CuplnJn  G.  C.  Rigby. 
Uany  of  theee  photogrspba  are  eitremelj  interesting,  especiall;  those  of  P^raepolis. 
and  other  ruina  and  aotiquiliea,  although  from  a  purely  geographioal  point  of  vioii 
those  representing  scenery,  typioal  vUltigos,  etc.,  are,  perhape,  more  important. 

(I)  Panorama  of  Peraepolia  ;  <2)  Ijooking  down  valley  from  Paicbenar;  (3)  Ruin  al 
PasairgadHe  ;  (4)  Bridge  over  Araxes  i  (5  and  4ll)  Tomb  of  Cyrus  ;  ( 6)  Toiub  of  Hafii, 
Shiras ;  (7)  The  gap  tbrougli  nbioh  route  from  the  aorth  approaches  Sbiraz ;  (8) 
Market,  Isfabuu:  (9  and  16)  Lower  bridge,  Isfahan;  (10)  Tomb  of  Saadi.  Shirai: 
(11)  CaravMiaerBl,  Uantaris;  (iZ)CamvaDaernl,  Hader-i-abuh,  built  by  the  mother 
of  Shah  Abbaa:  (13)  Hadresseh-i-absb,  Isfaban  (exterior):  (14)  Uadreaseh-i-abah 
(interior);  (15)  Old  palace.  IsfahBU.  Ali  Eupi,  aaored  gate;  (17)  Uadreaaeh-i-ahab, 
gate  from  inaide;  (18)  Bridge,  lat'alian;  (lO)Uoaquc,  Isfahan;  (20)  Audience  ball  in 
palace.  Isfahan  ;  (21  and  26)  Vczdikhaat ;  (22)  Old  robber  atrongbotd  bnilt  on  isolated 
rock,  Yezdikhasl;  (23)  Village  ol  Mukaud  Biggi;  (24  and  25)  Maakat  harbour;  (27) 
Corner  of  Serai  ;  (28and  3ti)SotHl-i.Maller  ;  (29)  The  last  Kotal  ;  (30)  Fakir  Abodeb  : 
(31)  Cliffs  from  south  aide  of  Dokhler  pasa;  (32)  On  Pir-i-zsn  patm  ;  (33)  Biidge  ovt-r 
ShapuT  rirer  :  (34)  The  end  of  Shiraz-Busbire  route ;  (36)  Wayside  tea-sbop,  Paaan- 
guu;  (37)  Tarautas  on  lop  of  Bburz  langu ;  (38)  (Corner  of  courtyard,  MaJresseh-i- 
abah,  Isfahan:  (39)  Tomb  of  Darius;  (41)  Persian  family,  PuKeb:  (42)  Bund  of  Ali 
Verdi  Khun,  Khurud  pass:  <3V)  Garden  at  Bhirax:  (44)  Clifl's  with  names  of  abips, 
Maskat:  (45)  A  Persian  omuibus;  (46)  Peraepolis ;  (47)  On  Khurud  pass;  (48)  Baa- 
relief,  Peraepolia ;  (i9)  Gate  of  Kaaviu  ;  (50)  Beggars  at  tomb  of  Saadi,  Shiraz  ;  (51) 
Crand  staircase,  Peraepolis ;  (52)  Bas-relief,  Bhahpnr  and  suppliant  emperor  Talertan  : 
(53)  Tomfaa  of  kings,  I'uzeh, 


N.B. — It  would,  greatly  add  to  the  value  of  Uie  ooUeotloii  of  Photo- 
e:raplu  wMob  has  been  establiBhed  In  the  Map  Boom,  If  all  the  Fellowi 
of  the  Society  irho  have  taken  photographs  during  their  travela,  ivoold 
forward  copies  of  them  to  the  Hap  Curator,  by  whom  they  will  be 
acknowledged.  Btaoold  the  donor  have  purobased  the  photographs.  It 
will  be  nsenil  for  refarenoe  if  the  name  of  the  photographer  and  ixlM 


CILICIA,    TARSUS. 
AMD    THE   GREAT   TAURUS   PASS. 


JJ 
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OliarU  thAt  hATe  reeoiTod  Importuit  Gorreetioiu. 

No.  1188,  T]ie  world: — Goal   and  telegraph  chart.    2585,  England  : — CoaBtguard 
BtationB.    258(5,    Scotland :—(^Btguard    Btaiions.    2587,    Ireland: — Coastguard 
BtatiunB.    2307,  Norway,  sheet  V.  :~8moIen  to  Sves  fion).    2246,  Baltic  Bear- 
Port  Baltic  to  Hogland.     173,  Baltic  sea : — Approaches  to  Helsingfors  and  Svea- 
borg.    2217,  Baltic  sea  :— llogland  to  Sesk'ar,  north  shore.     2826.  Baltic  sea  :— 
Approaches  to  Vilx»rg.    2215,  Baltic,  Gulf  of  Finland :— Kronstadt,  north  aDd 
Bouth  channelB.    2372,  Baltic  sea  : — Libau  to  Lysorort.    2371,  Baltic  sea : — Memel 
to  Libau.     1436,  Mediterranean,  JEgvau  sea  : — Plans  of  anchorages  in  the  Mort-a. 
1661,  Mediterranean,  .£guan  sea:— Port  Mudros.    1560,  Africa,  north  coast: — 
Approached  to  Bizerta.     2282,  Arctic  ocean  and  (Greenland  bca  : — 565,  Iceland  : — 
Western    [lortion.    566,  Iceland: — Eastorn    portion.    2818,  United  States,   ea&i 
ooafitB: — Hampton  roads  and  Elizabeth  river.     1452,  Bahamas: — Nassau  harbour. 
3316.  Went  Indies,  Leeward  iHlands.    Puerto  Uico  island  : — Guayanilla  harbour. 
523,  Gulf  of  Mexico: — Port  of  Vera  Cruz.    2')  14,  South  America,  east  ci^ast :- - 
Monte  Video  to  Buenos  Aires.     21,  South  America,  Magellan  strait : — Second 
narrows  to  ( !ape  Pillar.    660,  C-entral  America : — Oorinto  harbour.    2462,  Alaska : — 
Windham  Bay  to  Icy  Cape.     1500,  Alaska: — Kadiah  island  to  Seguam  island. 
759a,  Madagascar: — Gape   St.  Andrew   to  Heyato  island.    708.  Madagascar: — 
Northern  ]K)rtion.    06  a,  b,  c,  India,  west  coast : — Maldive  islandH.     850,  Bay  of 
I^ngal :— Mutlah  river  to  Elephant  point.     042a,  Eastern  archipelago,  eastern 
portion.    257.').  Celebes  Bea,  eafltcrn  part.     19B1 ,  China : — Pescadores  islandB.     160I . 
China,  north-eaHt  coast : — WuBung  river.    2432,  Kussian  Tartary  : — Tumen  Ula  to 
Strelok  Uy.     2650,  RuBsian  Tartary :— Strait  of  Tartary.     2185,  New  Zealand  :— 
Nelson  anchorages.     988,  Pacific  ocean  :— -Atolln  in  the  Marshall  group. 

(/.  D.  FoUer,  Agent.) 

PH0T0OBAPH8. 

Persia.  Bigby. 

Fifty-three  photographs  f»f  Persia,  taken  by  Captain  G.  C.  Bigby,  Ist  Wilts. 
Regiment,  in  1903.     Presented  by  Captain  (jl.  C.  Righy. 

Many  of  these  photographs  arc  extremely  interesting,  especially  those  of  Persepolid, 
and  otlier  ruins  and  antiquities,  although  from  a  purely  guograpliioal  point  of  view 
thoBc  representing  scenery,  typical  villages,  etc.,  are,  perhaps,  more  important. 

(1)  Panorama  of  Persepolis;  (2)  looking  down  valloy  from  Paichenar ;  (3)  Ruin  at 
Passiirgadue ;  (4)  Bridge  over  Araxes  ;  (5  and  40)  Tomb  of  Cyrus ;  (6)  Tomb  of  Uafiz, 
Shiraz ;  (7)  The  gap  through  which  route  from  tiie  north  approaches  Shiraz ;  (8 ) 
Market,  Isfahan;  (9  and  16)  Lower  bridge,  Isfahan;  (10)  Tomb  of  Saadi,  Shiraz: 
(11)  Caravanserai,  Manzaria;  (12)  (laravanserai,  Mader-i-shah,  built  by  the  mother 
of  Shah  Abbas;  (13)  Madresseh-i-shah,  Isfahan  (exterior);  (14)  Madre^seh-i-shah 
(interior);  (15)  Old  palaco.  Isfahan.  Ali  Kapi,  sacred  gate;;  (17)  Madresseh-i-hhali, 
gate  from  inside;  (18)  Bridge,  Ist'altan;  (19)  Mosque,  Isfahan  ;  (20)  Audience  hall  in 
palace,  Isfahan  ;  (21  and  20)  Vezdikliast;  (22)  Old  robber  stronghold  built  on  iBolated 
rock,  Yezdikhast;  (2:{)  Village  of  Maksud  Biggi ;  (24  and  2.'))  JNlaskat  harbour;  (27) 
Corner  of  Serai ;  (28and3(J)Kotal-i-Malltr ;  (29)The  last  Kotal  ;  (30)  Fakir  Abadeh  : 
(31)  Cliffs  from  south  side  of  Uokhter  pass;  (32)  On  Pir-i-zun  pass:  (H3)  Biidge  ovi-r 
Shapur  river  ;  (34)  The  end  of  Shirnz-Bushiro  route ;  (36)  Wayside  tea-shop,  Pasan- 
gun;  (37)Tarautas  on  top  of  Eburz  range;  (38)  Corner  of  courtyard,  Madresseh-i- 
shali,  Isfahan;  (39)  Tomb  of  Darius;  (41)  Persian  family,  Puzeh ;  (42)  Bund  of  Ali 
Verdi  Khan,  Khurud  jtass;  (30)  (larden  at  Shiraz:  (44)  (Cliffs  with  names  of  Bhips, 
Maskat;  (45)  A  Persian  omnibus;  (46)  PerBej»oli8 ;  (47)  On  Khurud  pass;  (48)  Bas- 
relief,  Persefx>lis;  (49)  Gate  of  Kasvin;  (50)  Beggars  at  tomb  of  Saadi,  Shiraz  ;  (51) 
(irand  staircase,  I^ersepolis ;  (52)  Bas-relief,  Shahpur  and  sujjjiliant  emperor  Valerian  ; 
(53)  Tombs  of  kings,  I'uzeh. 

N.B.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs whloh  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftil  for  reteence  if  the  name  of  the  photographer  and  his 
address  are  given. 
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JOURNEYS  IN  MONGOLIA.* 

By  O.  W.  CAMPBELL,  O.M.O. 

Mongolia  has  not  reoeiyed  mnoh  attention  from  Englishmen.  Nor  do  I 
wonder.  It  has  little  or  no  charm  for  the  tourist;  no  scenery,  no  sport. 
Mongol  life  is  simple  and  not  beautiful,  and  the  few  objects  of  interest 
are  arohadological  relics,  unattractive  in  form,  and  not  easily  accessible. 
For  two  centuries  before  the  era  of  treaty  relations  with  China,  a  sparse 
succession  of  Russian  missions — ecclesiastical,  commercial,  and  diplo- 
matic— crossed  the  Qobi  by  one  or  other  of  the  caravan  routes  from 
Eiakhta  to  Ealgan,^and  during  the  last  forty  years  there  has  been  a 
continuous  if  slender  trickle  of  foreign  travellers,  mostly  Russian, 
over  the  same  routes ;  but  they  are  the  only  tracks  which  can  be  con- 
sidered beaten  by  Europeans.  Elsewhere  the  important  trade  routes 
have  been  traversed  by  a  number  of  Russian  explorers  and  pioneers  of 
commerce,  but  there  is  still  a  good  deal  of  blank  space  on  the  map 
— blank  space  which  hardly  contains  any  secrets  of  moment. 

If  you  set  aside  the  regular  caravan  routes,  and  the  south-eastern 
border  from  Dolon  Nor  to  Kwei-hua-cheng  (the  "  Blue  Town  "  of  Hue), 
few  English  names  appear  in  the  list  of  Mongolian  travellers,  and  few 
of  those  turned  their  attention  to  regions  west  of  the  Eiakhta-Kalgan 
line.  The  most  notable  English  name  is  Ney  Ellas,  and  his  route  was 
from  Ewei-hua-cheng  to  Sair-usu,  ITliasutai,  Eobdo,  and  the  Russian 
frontier  at  Biisk.  There  is  no  record  of  an  English  traveller  in  the 
large  space  from  the  Eiakhta  routes  on  the  west  to  the  Ehingan 
mountains  on  the  east.  Besides  the  Jesuit  father  Gterbillon,  whose 
journeys  date  back  two  centuries,  and  Dr.  Franke,  of  the  Grerman 

*  Read  at  the  Royal  Oeographioal  Booietj,  Jape  8, 1908.    Map,  p.  600. 
No.  V. — ^NOVEMBBR,  1903.]  2  I, 
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Consular  Service,  I  know  of  none  bnt  Rnssians  who  have  travelled  in  this 
space,  and  the  number  is  small.     The  prominent  names  are  Fritsche, 
FozdnySev,  and  Frjevalski,  and  the  last  went  no  further  north  than 
the  Dalai  Nor  of  Inner  Mongolia.     I  was  attracted  to  this  region  by 
a  recommendation  of  Bretschneider,  and  in  May,  1900,  I  found  myself 
with  sufficient  time  at  my  disposal  to  undertake  a  leisurely  journey  in 
East  Mongolia.     The  outfit  for  this  had  been  carefully  arranged,  and 
was  the  outcome  of  a  year*s  preparation,  but  on  my  way  north  throng 
Tientsin  to  Peking  I  was  unfortunate  or  fortunate  enough  to  drop  into 
the  middle  of  the  Boxer  outbreak,  and  I  was  forced  by  unlooked-for 
oontingenoies  to  postpone  the  expedition  till  the  summer  of  1902. 

I  may  say  here  that  I  have  journeyed  on  several  occasions  beyond  the 
Great  Wall  in  the  region  north  of  Peking ;  in  1893  a  month's  tour  took  me 
through  Eu-pei-ku  (Old  North  Pass)  to  Feng-ning  Hsien  and  Jehol,  the 
Simla  of  Kanghsi,  who  was  the  roi  soleil  of  the  Manchu  dynasty ;  and 
in  1899  I  spent  a  month  in  the  Chahar  country  close  by  Ealgan.  The 
starting-point  of  these  excursions  and  of  my  journey  of  last  year  was 
always  Peking,  and  as  a  preliminary  step  I  cannot  do  better  than  com- 
mence at  once  on  the  shores  of  the  great  lake-sea  of  North  China,  the 
Gulf  of  Pechili,  and  direct  attention  shortly  to  the  principal  features  of 
the  terrestrial  relief.  There  is  the  vast  alluvial  plain  of  Chi-li,  larger 
than  England,  which  stretches  from  the  valley  of  the  Yellow  river  north- 
ward, and  is  brought  to  an  abrupt  and  striking  termination  by  lines  of 
mountains  easily  visible  from  Peking.  On  the  sea-coast  these  mountains 
first  attract  notice  near  Shan-hai-kuan,  we^  known  as  the  east  extremity 
of  the  Great  Wall.  Following  them  westward,  they  are  seen  to  bend 
slightly  south  and  again  north  until  the  valley  of  the  Pei  Ho  is  reached ; 
here  the  plain,  slightly  rising — at  Peking  it  is,  according  to  Fritsche, 
37*5  metres,  or  120  feet,  above  sea-level — makes  a  deep  irregular  inroad 
on  the  domain  of  the  hills,  and  it  is  here  that  we  naturally  look  for  the 
principal  highways  from  lowland  to  plateau.  Past  Peking  the  mountains 
continue  south-west  and  south,  trimming  the  plain  in  the  same  bold 
fashion,  but  they  do  not  there  concern  us.  North-westward,  the  direc- 
tion in  which  we  are  going,  we  file  through  them,  and  discover  that 
they  practically  cease  near  Kalgan  and  Dolon  Nor ;  beyond  these  points 
to  north  and  west  stretches  a  vast  expanse  where,  amid  much  un- 
evenness,  no  startling  eminence  is  to  be  seen. 

The  contrast  between  the  two  regions  thus  separated  by  100  miles 
or  so  of  highlands  is  immense.  The  Chi-li  plain,  sown  broad-cast  with 
towns  and  villages,  and  so  thickly  that  you  are  rarely  a  mile  away  from 
one,  is  as  flat  as  a  floor,  and  averages  something  very  little  above  the 
surface  of  the  sea ;  it  is  a  great  cornfield,  and  the  swarming  population 
lives  on  the  products.  The  steppes  and  downs  of  Mongolia  are  4000 
feet  above  the  sea-level  at  Dolon  Nor,  and  at  Angul  Nor  they  are  in- 
variably undulating  or  spaced  by  low  hills ;  there  are  hardly  as  many 
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Boals  as  villages  in  Chi-li  to  the  square  mile ;  and  oultivatioii,  ezoept  od 
the  south  border  and  on  a  limited  portion  of  the  Siberian  frontier,  is 
unknown.  The  intervening  zone  of  mountains  is  seen  to  be  a  long  in- 
cline, the  frayed  and  crumpled  rim  of  the  Mongol  upland.  It  has  been 
only  partially  surveyed,  though  sufficiently  reconnoitred  to  eatabliak 
that  the  trend  of  the  higher  chains — Hichthofen  enumerates  four  in  the 
part  west  of  Peking — is  nearly  north-east  and  south-west,  and  that  few 
of  the  peaks  exceed  the  verge  of  the  plateau  in  absolute  height. 

Peking  lies  in  the  extreme  north  of  the  Chi-li  plain,  within  a  score 
of  miles  of  the  south  edge  of  these  mountains.  The  new  railway  ends 
there,  and  in  point  of  time  it  is  still,  in  1903,  as  far  from  territory 
inhabited  by  Mongols  as  London  is  from  Moscow,  yet  it  is  much  the 
most  convenient  and  appropriate  base  for  an  expedition  into  Mongolia. 
A  glance  at  tbe  map  shows  the  convenience ;  it  is  placed  on  the  line  of 
least  natural  obstruction,  and  the  trade  routes  of  Mongolia  converge  on 
it.  And  what  more  appropriate  as  a  base  for  travel  in  Mongolia  than 
Eublai's  city,  Ehanbaligh  or  Cambalue,  the  "Great  Court,"  whenoe 
a  Mongol  governed  the  mightiest  empire  of  Asiatic  history  ? 

Peking  to  Ealqan. 

In  both  1899  and  1902  I  set  out  from  Peking  in  early  summer,  my 
immediate  objective  being  Ealgan,  which  is  the  point  on  the  Mongolian 
border  nearest  to  Peking.  My  route  passed  through  Euan-shih,  Nao- 
ku,  Huai-lai,  Chi-ming-yi,  and  Hsuan-hua.  It  is  a  highway  of  im- 
memorial reminiscence,  and  figures  largely  in  Chinese  and  Mongol 
annals.  It  has  been  described  often,  and  I  will  merely  refer  for  a 
moment  to  the  celebrated  archway  at  Chu-yung-kuan,  in  the  Nan-kn 
defile.  It  is  of  white  marble,  was  built  in  the  Mongol  period,  in 
A.D.  1345,  and  the  walls  are  covered  with  Buddhistic  figures  carved 
in  relief  and  with  inscriptions,  all  much  defaced  and  chipped,  chiefly 
by  the  tremendous  traffic  through  the  gate.  These  inscriptions,  which 
were  brought  to  the  notice  of  European  scholars  forty  years  ago  by  Mr. 
A.  Wylie,  are  in  six  languages.  Five  of  these  languages  offered  no 
difficulty  —  Sanscrit,  Chinese,  Tibetan,  Mongol  and  Uigur  —  but  the 
sixth  was  unknown,  and  although  Mr.  Wylie  adopted  the  view  of  a 
Chinese  author  that  it  was  Juchen  (Neuchih,  Nu-chen),  the  national 
script  of  the  Chin  or  Gold  dynasty  who  followed  the  Eitans  as  the 
dominant  power  in  North  China  in  the  early  part  of  the  twelfth  century, 
it  was  soon  pointed  out  that  the  few  known  specimens  of  Juchen  writing 
did  not  help  this  identification.  It  is  only  within  the  last  few  years 
that  a  Fellow  of  our  Society,  a  former  physician  to  the  British  Lega- 
tion at  Peking,  Dr.  S.  W.  Bashell,  established  beyond  doubt  that  the 
uukuowu  inscription  is  really  in  a  Tangut  writing,  of  which  few  speci- 
mens are  extant. 

There  are,  according  to  Chinese  official  records,  five  great  ancient 
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post-roads  from  North  China  into  Mongolia.  Beginning  from  the  east, 
they  cross  the  Great  Wall  at  Hsi-feng-ku  (Joy  Peak  Pass),  Kn-Pei-ku 
(Old  North  Pass),  Tu-shih-ku  (Lone  Bock  Pass),  and  Chang-chia-ku 
(Chang  Family  Pass)  in  Chi-li,  and  at  Sha-hu-ku  (Kill  Tiger  Pass) 
in  Shansi.  The  town  of  Chang-ohia-ku,  better  known  to  Europeans 
as  Kalgan,  a  Eussianized  form  of  the  Mongol  name  Ehalga  (the  Gate), 
lies  at  the  foot  of  the  last  ascent  to  the  plateau,  which  here  makes  its 
nearest  approach  to  Peking  and  the  sea.  It  is  a  convenient  market  for 
a  large  part  of  south-east  Mongolia,  bnt  it  is  pre-eminently  a  transport 
depot,  and  owes  its  importance  to  the  caravan  trade  with  Urga,  TJlia- 
sntai,  and  Siberia.  But  the  tea  transport  to  Siberia,  which  in  the  past 
has  been  the  great  feature  of  Kalgan  trade,  is  declining  rapidly  as  a 
consequence  of  the  competition  of  the  Manchurian  railway,  assisted 
by  the  new  duties  on  caravan  tea  which  are  levied  at  Kiakhta  by  the 
Bussian  Ministry  of  Finance.  Of  the  frontier  trade  routes,  Kalgan  is 
inferior  only  to  Kwei-hua-cheng  or  Kuku-hota  (Blue  Town).  There 
are  three  quarters :  two  south  of  the  Great  Wall,  called  Shang-pu  and 
Hsia-pu  (Upper  and  Lower  Citadel),  of  which  the  ni^clei  are  two  brick- 
walled  fortresses  of  some  antiquity ;  and  Yuan-pao-shan  (LigoJ;  Hill),  so 
named  from  its  fancied  resemblance  to  a  shoe  of  sycee,  a  suburb  outside 
the  wall  to  the  north-west  which  has  been  the  abode  of  Bussian  tea 
agents  for  the  past  forty  years.  In  1688  Gerbillon  dined  with  a  rich 
merchant  in  Hsia-pu,  of  which  he  says  "  on  y  fait  un  gros  commerce," 
and  no  doubt  for  centuries  before  that  Mongols  found  their  way  to 
Kalgan  to  barter  horses  and  cattle  for  Chinese  utensils  and  finery. 

To  the  Kalgan  gap  the  waters  draining  from  some  2000  square  miles 
of  the  Mongol  escarpment  converge,  and  the  quantities  of  eroded  rocks  and 
boulders  cumbering  the  depths  of  the  valley  and  the  bed  of  the  Kalgan 
river  (the  local  name  is  Tung-chiao-Ho^  "Through  Bridge  Biver'*) 
suggest  torrents  of  magnitude.  Two  ravines  descend  from  the  heights 
and  join  at  the  gap.  The  larger,  from  the  north-east,  is  the  post  route, 
and  is  called  the  Chagan  Tologai  (White  Head  Pass) ;  the  north-west 
ravine,  the  Barun  Daba  (West  Pass),  is  the  caravan  road,  shorter,  narrow, 
and  more  precipitous.  Smaller  ravines  and  depressions  run  into  these 
two,  and  they  in  turn  have  their  branches,  and  so  on  until  the  water- 
shed is  reached  in  minute  folds  and  cuttings.  The  deciding  rim  probably 
averages  4800  feet  above  the  sea,  and  Kalgan  is  2700  feet,  but  the 
distance  from  the  rim  in  places  is  scarcely  over  12  miles,  and  when  a 
monsoon  thunderstorm  bursts  over  this  ramification  of  ravines  the  floods 
descend  too  rapidly  for  the  capacity  of  the  exit,  the  waters  are  banked 
up  at  the  gap,  and  Kalgan  barricades  against  inundation.  What 
happens  at  Kalgan  occurs  along  the  valleys  of  the  other  rivers  of  Outer 
Chi-li — Pai-Ho  and  Chao-Ho  (upper  waters  of  the  Pei-Ho)  and  Lan-Ho — 
none  of  which  are  navigable  beyond  the  Great  Wall.  I  have  only  seen 
ferry  boats  on  any  of  them.    But  there  are  so  many  places  where  the 
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paiisage  is  restricted  by  narrow  yalleys  or  defiles,  that  a  smart  shower  of 
rain  alters  their  character  at  once,  and  floods  are  a  common  soomge. 

The  Chahar  Country. 

Mule-carts  brought  my  baggage  from  Peking  to  Kalian,  and  over 
the  rim  of  the  plateau  to  a  Mongol  encampment  at  Khara-nBu.  Here  I 
fonnd  a  caravan  of  camels,  camel-cart,  and  ponies,  whioh  Mr.  A.  Larsen, 
a  Swedish  missionary  of  Ealgan,  who  travelled  with  me  as  far  as  the 
Keralon,  had  very  kindly  purchased  for  me  beforehand,  and  with  Mr. 
Larsen's  help  it  only  took  me  a  few  days  to  make  the  final  preparationi. 
Close  by  Ehara-usu  is  Angul  Nor,  the  largest  sheet  of  water  in  the  Chahar 
country.  In  1899  I  launched  a  duplex  Berthon  on  this  lake,  the  first 
boat  seen  in  this  part  of  Mongolia,  and  spent  some  days  sounding  it 
and  collecting  botanical  and  natural  history  specimens  in  the  neigh- 
bourhood. Last  year  Chabeh  Singh,  a  sub-surveyor,  whose  servioei 
were  lent  to  me  by  the  Indian  Intelligence  Department,  made  a  sketch 
of  it,  which  places  its  outlines  on  the  map  accurately  for  the  first 
time.  It  is  heart-shaped ;  the  greatest  length  is  7  miles,  and  the  area 
about  28  square  miles.  I  rowed  across  it  from  north  to  south,  and 
found  no  greater  depth  than  4^  feet;  Mr.  Larsen  took  a  line  east 
and  west,  and  had  an  exactly  similar  experience.  The  average  depth 
cannot  be  much  over  2  feet.  The  water  tastes  strongly  of  aoda,  is 
charged  with  organic  impurities,  and  quite  unpotable ;  but  the  cattle 
and  ponies  seem  to  thrive  on  it,  and  the  camels  love  it.  A  sample  of 
this  water  which  I  sent  to  the  health  officer  of  Shanghai,  Dr.  Arthur 
Stanley,  was  pronounced  by  him  to  be  **  highly  poisonous  as  a  beTerage," 
and  destructive  of  ''animal  and  most  vegetable  life."  I  spent  some 
time  iu  a  fruitless  search  for  fish,  and  finally  came  to  the  oonclnsioii 
that  there  are  none  in  the  lake.  There  was  nothing  living  in  it  except 
a  few  water-fleas,  and  patches  of  a  species  of  water-grass.  The  bottom 
throughout  was  blue  mud  or  ooze,  which  often  stank.  Swans — ^I 
counted  over  eighty — and  sheldrakes  were  breeding,  and  the  Mongols 
said  that  they  came  every  year. 

The  lake  is  merely  a  local  area  of  depression  dammed  on  the  west  and 
south  by  low  hills,  and  fed  by  a  few  wet-weather  streams  from  those 
hills,  and  by  the  Ehara-usu  river,  which  makes  a  circular  sweep  from  the 
east,  drains  a  considerable  area,  and  enters  the  lake  at  its  northernmost 
point.  The  Khara-usu  river  in  July,  1899,  was  a  mere  trickle  of  running 
water;  in  Juno,  1902,  it  was  a  series  of  shallow  pools.  After  heavy 
rains  it  swells  to  a  width  of  10  yards,  and  is  2  or  3  feet  deep. 
Chabeh  Singh's  maj)  represents  the  normal  size  of  the  lake.  The  nature 
of  the  east  shore  shows  that  a  large  expansion  takes  place  in  rainy 
seasons,  and  the  Mongols  told  me  that  in  droughts  the  lake  is  smaller 
than  I  have  seen  it. 

There  are  between  Ealgan  and  Angul  Nor  the  remains  of  two  walled 
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citieB,tlie  firet  of  wbiob,  Kbara-b&lgaa  (Black  Citj),ilateB  probably  from 
the  Liao  dynaaty.  In  the  Mongol  period  il  received  the  name  of  llsing- 
ho-oheng,  by  which  it  is  known  to  Chinese  at  the  present  day.  Till 
recently  it  was,  like  all  these  ancient  cities  of  Mongolia,  uninhabited — 
in  1872  Dr.  BnsbeU  remarked  that  it  was  "  completely  deserted  and 
overgrown  with  grass  "^bnt  about  fifteen  years  ago  Chinese  farmers 
started  cultivating  tbe  spaoe  euolosed  by  the  walls,  and  in  1899  there 
was  a  flourishing  Chinese  temple  and  a  Chinese  Tillage  of  forty  or  fifty 
houses  occupying  the  centre  of  it.  A  fair  held  yearly,  towards  tbe  end 
of  July,  ie  one  of  tbe  events  of  the  Mongol  border.  The  earth-walls, 
long  flattened  by  the  elements  into  mounds  of  gentle  outline  and  grasa- 


coveied,  face  the  points  of  the  compass,  and  are  half  a  mile  square. 
They  must  have  been  30  feet  high  originally,  and  there  are  traces  of  a 
40-foot  ditch  running  outside  them,  the  wat«r  for  which  came  from  the 
Borocbei  rivulet  close  by.  The  north-west  angle  of  the  wall  is  sur- 
mounted by  a  small  Chinese  shrine,  bnilt  up  against  an  ancient  Mongol 
obo,  or  prayer-cairn,  and  during  the  fair  of  July,  1899,  I  saw  hundreds 
of  Chinese  worship  at  the  shrine,  and  but  few  Mongols  pay  any  mark 
of  reeiiect  to  the  obo. 

Some  8  miles  north-west  of  Khara-balgas  is  Cbagan-balgas  (White 
City),  which  has  been  identified  with  Slarco  Polo's  Chagan  Nor.  It 
is  smaller  than  Kbara-balgus— the  space  enclosed  is  LlOO  yards  square 
— bnt  the  comers  of  tbe  walla  and  the  gates,  of  which  there  appear  to 
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lwT6  been  four,  w«:re  liMaed  with  Ivick.  Towaid*  Ae  oantie  tiMn 
wMi  in  1  -?'»  a  large  oblong  heap  compoaed  of  broken  bricks  and  bnUieg 
robbuh,  amongst  which  I  nodeed  piccea  of  the  green  and  jwOaw  tiki 
dictinctiTe  of  imperial  bvildinga.  There  were  tiiuia  of  an  exterior 
wall  nme  dif tance  ontdde  the  dtj.  No  doabt  Chagan-balgaa  ww 
one  of  Knblai*e  hunting  or  rammer  reaidenoca ;  Hjacinthe  tlicNigkt  that 
it  mnat  be  hie  ^'hnng-tn  (Mid  Tapital).  I  aaw  nothing  of  the  ''circalar 
place  encloeed  by  onhewn  etonea,"  mentioned  bj  Tunkcnraki,  who 
Tiaite<l  Chagan-balgaa  in  1&20.  Some  twentj  Chineaa  familica  liTe 
nnder  the  lee  of  the  north  wall,  and  thev  hare  dng  the  bricka  for  their 
honaea  ont  of  the  comera  and  gateways.  Three-foartha  of  the  interior 
space  is  nn<l«'r  cnltiTation*  This  is  qnite  recent;  the  Chinaae  told  me 
that  they  had  oome  fonr  or  fire  years  preTionsly,  bat  Mr.  Ijirsen  was 
certain  that  in  1  ^'.•5  it  waa  nninhabited  and  nncaltirated.  I  aair  later 
on,  in  the  keeping  of  the  Boman  Catholic  Misrion  near  Hainf^-ho-ch'eng, 
a  dragon's  bead  in  marble,  and  one  or  two  other  relica  of  Chagan-balgps, 
bnt  nothing  bearing  an  inacription. 

The  Great  Wall,  which  we  passed  at  Kalgan,  has  long  fflwwffd  to 
falfil  the  last  of  its  functions,  that  of  a  politieal  boundary.  The  ex- 
pression Kou-wai  (Beyond  the  Passes)  applied  to  the  r^on  ontaide  the 
wall  cdn  no  longer  be  taken  aa  a  synonym  for  Mongolia.  As  the  pi  uaimj 
of  population  in  Shan-si  and  Chi-li  increased,  swarma  of  Chineaa  aproad 
licyond  it,  ousting  the  Mongols,  and  gradually  colonizing  all  the 
mouD tains  which  form  the  broad  staircsse  to  the  high  plains  inland. 
Already  the  line  of  advance  encroaches  seriously  on  the  plains.  I  had 
an  opportunity  f)f  judging  the  speed  of  this  inyasion.  In  1899  the 
ChineHo  settlers  had  reached  a  mile  or  so  beyond  Chagan-balg^ ;  in 
1002  I  fouud  thorn  ploughing  the  virgin  turf  near  Dabasun  Nor,  a  pool 
which  is  1 0  miles  further  north.  All  these  Chinese  settlements,  'whioh 
extend  along  the  edge  of  the  plateau  from  the  Yellow  river  to  the 
KhiDgaii  mcmntains,  are  withheld  from  Mongol  jurisdiction.  They  are 
governed  Ijy  special  prefects,  three  of  whom  are  stationed  at  Kalgan, 
Tii-shih-ku,  and  Dolon  Nor. 

On  Juno  16, 1902,  we  set  out  from  Ehara-usu  (Black  Water),  and  took 
a  north-easterly  course  through  a  Ehalha  hoshun  of  the  Inner  Mongols 
and  the  territory  of  two  Chahar  banners  and  the  Imperial  Horse 
Pastures,  to  the  ancient  summer  seat  of  the  Yiian  emperors,  Shang-tu. 
Wo  made  a  detour  to  avoid  the  direct  route  to  Dolon  Nor,  which  we 
wiKhed  to  touch  at  eventually  to  renew  our  stock  of  flour  and  miUet, 
and  the  greater  part  of  our  route  was  new.  Till  we  reached  the  Shang- 
tu  (iol  there  was  no  running  water.  Fools  and  lakelets,  every  one  of 
which  has  a  name — Dabasun  Nor  (Salt  Lake),  Hatato  Nor  (Stony  Lake), 
Chamin  Nor  (Way  Lake),  Hagiye  Nor — abounded;  all  permanent  or 
senii-|>ennanent  sheets  of  water,  no  matter  what  the  size,  are  called  nor 
alike  by  the  Alongols.     There  were  occasional  stretches  of  steppe  which 
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rolled  into  the  horizon,  bnt  as  a  rule  our  view  was  bounded  bj  low 
green  hills  of  soft  outlines.  Plain  and  hill  were  treeless.  I  saw  only 
two  or  three  stunted  elms  in  sheltered  clefts.  Except  in  the  Shang-tu 
valley  the  Mongol  tents  were  sparse,  although  the  pasture  was  everywhere 
excellent,  and  the  cattle  and  horses  in  thriving  condition.  In  a  day's 
march  covering  a  view  of  80  or  100  square  miles,  I  could  count  fifty  or 
sixty  tents,  say  forty  families,  of  something  under  two  persons  to  the 
square  mile.  From  Khara-usu  to  the  Shang-tu  valley  the  only  permanent 
buildings  were  monasteries — Khalha  Sume,  ELhalha  Hoshoin  Sume, 
Bitirye  Sume,  and  Ole  Sume.  At  Mo-kherim  (Bad  Wall)  we  passed 
close  to  an  earthen  rampart,  grass-grown,  which  I  was  told  extended 
westward  past  the  Kalgan-Urga  route.  From  its  antique  appearance  I 
judged  it  to  be  a  Chinese  defence  of  the  pre-Mongol  period. 

On  June  24  we  camped  in  the  south-east  angle  of  a  deserted  walled 
town,  which  is  marked  on  Waeber's  map  as  '*  Eurtu-Balgasu."  The 
Mongols  living  near  call  it  Balgas  simply,  and  know  nothing  of  Kurtu 
Balgas;  the  Chinese  name  is  Hsin-liang-cheng.  The  walls  appear  to 
have  been  constructed  of  earth  only,  and  are  now  melted  into  a  succes- 
sion of  grass  mounds.  They  enclose  a  square  of  1300  yards,  and  face 
1 0°  west  of  the  magnetic  north.  Near  the  centre  of  the  enclosure  there 
are  the  remains  of  substantial  buildings,  broken  bricks  and  tiles,  and  a 
few  weather-worn  remnants  of  cut  stone,  but  the  bulk  of  the  interior  is 
covered  with  mole-hills  and  green  sward,  which  bear  no  traces  of 
former  habitations.  Wang  Yun,  a  Chinese  traveller  quoted  by  Dr. 
Bushell,  who  went  in  the  suite  of  Kublai  to  Shang-tu  about  a.d.  1260, 
mentions  ''  the  new  city  of  Huan-ohou  "  as  being  45  li  from  Shang-tu. 
The  odometer  attached  to  my  camel-cart  made  the  distance  12f  miles, 
and  the  local  Mongols  called  it  40  li.  There  is  no  other  Balgas  which 
so  clearly  represents  Wang  Yun's  "  Huan-ohou." 

Dondo-hota  (Middle  Town),  a  collection  of  thirty  Mongol  families 
clustered  around  a  large  Chinese  dwelling,  lies  a  mile  to  the  south 
of  Hsin-liang-cheng.  I  noticed  here,  and  elsewhere  in  the  Shang-tu 
valley,  that  many  Mongol  tents  were  protected  from  north  winds  by 
fences  of  boughs  roughly  plastered  with  mud. 

I  spent  the  afternoon  of  June  25  inspecting  the  remsdns  of  Shang-tu 
(Upper  Capital),  or,  as  the  Mongols  now  call  it,  Cho  Naiman  Sume  (the 
Hundred  and  Eight  Temples).  In  the  diary  of  his  '  Troisieme  Voyage 
en  Tartarie,'  Gerbillon,  under  the  date  of  May  19,  1691,  mentions,  '*la 
ville  de  Chantou  oil  les  Empereurs  de  la  famille  des  Yuens  tenoient 
leur  cour  durant  Tet^;  on  en  voit  encore  les  restes";  but  the  first 
description  of  these  ruins  was  given  in  a  paper  by  Dr.  Bushell,  and 
read  before  this  Society  in  1874.  I  have  nothing  of  importance  to  add 
to  Dr.  Bushell's  description.  Since  his  visit  some  vandal  lamas  have 
collected  most  of  the  interesting  marbles  and  stone-work  and  made  an 
oho  of  them.     The  archway  of  one  of  the  main  gates,  under  which 
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Eublai  himself  niDst  have  passed  frequently,  is  still  standing,  but  I 
saw  signs  that  the  ruins  were  being  drawn  upon  for  building  mateiiak, 
and  as  soon  as  the  line  of  Chinese  immigration  invades  this  part  of  the 
Shang-tu  valley,  the  disappearance  of  these  interesting  relics  will  be  t 
matter  of  very  few  years. 

From  Shang-tu  to  Dolon  Nor  is  a  short  day's  jonmey,  under  20 
miles,  south-east  over  a  succession  of  low  hills.  Dolon  IN'or  (Seven 
Lakes),  called  Lama-miao  (Lama  Temple)  by  the  Chinese,  is  the  third 
of  the  great  trade  centres  in  South-East  Mongolia.  It  -waa  the  scene 
of  the  submission  of  the  Ehalha  princes  to  the  Emperor  Kang-bsi  in 
1691,  a  ceremony  which  Gerbillon,  an  eye-witness,  describes  in  minute 
detail.  My  camp  was  pitched  to  the  north-west  of  the  town,  which 
is  purely  Chinese  and  in  no  way  attractive,  on  some  rising  ground 
between  two  extensive  lama  monasteries.  One  of  these,  Hui-tsung  Ssu 
(Temple  of  the  Gathering  of  the  Clans),  or,  as  the  Mongols  call  it, 
Shara  Snme  (Yellow  Temple),  was  erected  in  oommemoration  of  the 
ceremony  mentioned  above  by  contributions  from  the  Mongol  princes 
who  assembled  to  do  homage ;  and  soon  after  its  foundation,  Chinese 
traders  were  allowed  to  establish  themselves  a  short  distance  off,  across 
the  Urstung  Gol  (a  branch  of  the  Shang-tu  river),  and  commenoe  the 
Mai-mai-chcD,  or  '*  trade  borough,"  which  can  now  boast  of  30,000  inhabi- 
tautB.  The  other  monastery,  Shan-yin  Ssu  (Good  Cause  Temple),  or 
Kuku  Sume  (Blue  Temple),  was  built  with  a  donation  of  100,000  ounces 
of  silver  from  the  Emperor  Yung-cheng,  Kanghsi's  son,  and  contains 
a  stone  memorial  tablet  dating  from  the  ninth  year  of  his  reign  (1732). 

My  first  march  from  Dolon  Nor  was  directed  to  the  rains  called 
Chagan-hota  (White  Town).     They  are  just  under  7  miles  by  road  to 
the  north  of  the  two  monasteries.     The  outside  walls,  of  what  was 
probably  an  imperial  residence  of  Kublai's  of  the  same  character  as  the 
Chagan-Balgas  near  Angul  Nor,  enclose  a  space  350  yards  square.    They 
are  still  standiug  in  parts ;  the  north-west  angle  is  intact^  and  shows 
that  the  walls  must  have  been  20  feet  high.     They  were  oomposed  of 
two  faciugs  of  rubble  packed  with  earth,  and  they  tapered  from  a 
breadth  of  15  feet  at  the  base  to  5  or  6  feet  at  the  top.     The  rubble  is 
of  smallish  flat  stones,  laid  in  lime-mortar.     There  were  evidently 
three  gates — on  the  east,  west,  and  south.     A  hundred  yards  north-east 
of  the  main  enclosure  there  are  traces  of  a  smaller  one,  80  yards  by  70. 
There  is  one  large  mound  near  the  centre,  four  smaller  ones  north  of  it, 
and  two — evidently  remains  of  pavilions — at  equal  distances  south-east 
and  south-west  of  it.     No  one  lives  in  Chagan-hota,  and  my  Mongol 
followers  did  not  relish  the  prospect  of  camping  inside  it  as  'we  did 
for  two  nights.     The  Mongols  believe  that  all  these  old  palaces  and 
cities  are  haunted,  and  that  the  spirits  are  prone  to  bring  misfortune 
on  intruders.     It  seems  to  be  an  equal  article  of  belief  that  gold  and 
valuables  are  to  be  found  in  all  ruins,  but  delving  is  tabooed,  beoauae 
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it  would  mfellibly  involve  the  neighbuurliood   iu  disaster — murrain, 
dronght,  or  plague. 

North  of  the  Shang-tu  Gol  we  oatered  a  region  of  Band  hillooka, 
which  Gontinned  as  far  as  the  south  shore  of  Dalai  Nor.  Accxtrding  to 
Prjevalski,  the  local  deeigaation  of  this  region  is  Gnohin  Gnrben 
^Thirty- three),  but  I  was  unable  to  obtain  any  confirmation  of  the 
name.  The  Chinese  call  it  popularly  the  Sha-wo-tzu  (Sand  Nests). 
There  is  little  or  no  population  until  Shibe  Sume  is  pusaed.    Daring 
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more  than  one  twenty-four  Lonre  we  did  not  Bee  a  soul,  and  this  was 
attribnted  l)y  Mongols  and  Chinese  alike  to  the  prevalence  of  robbers, 
who  find  it  j>6rfectly  easy  to  escape  with  stolen  cattle  or  horses  in  this 
labyrinth  of  monticules.  There  was  a  bewildering  choice  of  cart- 
tracks  and  paths  made  by  Chinese  in  search  of  the  brushwood  and 
sparse  timber  gi'owing  on  the  north  slopes  of  the  hillocks  (few  of  them 
were  over  100  feet  highj,  and  we  strayed  daily.  A  little  north  of  Hsi- 
pei-miao  (North-West  Temple)  or   Shibe    Sume,  we    passed    from    the 
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We  casic-eti  for  &  co:iple  of  dars  cc  t2ie  shore  of  DilAi  Nor,  jsst 
l^jc:.!  iLe  ^^rt^h;I>  of  •ir^BLikiex:.  ftzd  wiihfz.  sigtit  of  a  pzouuneiit 
B-^iiLLsif^j-j.kLowxiaiii-CiiAemnSccerga  WHte  PigodA>  We  were 
XLOv  oz;  tbe  lorder  of  ih«  Al^gb^  Hosr^n.  Three  rrralete  dia^uurged 
into  :L<e  •Cfath.-vcs;  comer  of  the  Uke — coe  cloee  to  Hvr^n,  called  tlie 
Htr^ko  G  vl,  Another  puaei  on  the  wmj  to  .m  camp,  and  tike  Hore  Gol, 
which  cftEie  from  the  White  P^^odft  to  a  roin:  ;>>!*  j«ris  north  of  our 
CAZL,if.  I.'Alai  Xor  is  a  consilerable  shee:,  I '5  =iilcs  firom  nfrrth  rmst  to 
soath- west,  and  abou:  1 0  from  eact  to  weai.  The  water  has  a  soda  flaToor* 
bnt  it  is  greenish,  de^u-.  and — in  the  fcr=:  of  :ca — drinkable.  There 
are  no  boa:«  on  the  lake,  and  I  was  noiklle  t:  examine  and  sound  it  as  I 
ha/i  hot«ii.  The  whjle  of  the  E.j:::h-we»t  shore  shelve*  flTadnallT.  and 
by  all  accoantii.  the  lake  is  generally  shallow,  though  the  Chinese  fisher- 
men iwh'j  in  these  matters  are  not  reliable  inforniantsi  were  pJAitiTo 
that  it  was  deep  in  the  centre.  The  same  informants  were  enthusiastic 
~  indanoe  of  fish  of  two  or  three  kinds  ■  I  myself  saw  onlj  quo 
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speoies  of  oarp),  but  lamented  that  religions  eomples  of  the  Abagha  prince 
interfered  with  the  prosecution  of  a  lucrative  fishery.  The  prince,  as  a 
fervent  Buddhist,  objected  to  the  lives  of  the  big  fish  being  taken,  and 
in  permitting  the  Chinese  to  fish,  made  it  a  preliminary  condition  that 
all  the  large  ones  caught  should  be  returned  at  once  to  the  lake.  The 
bottom  was  sandy.  I  saw  some  reeds  on  the  south  shore,  which  was 
hilly,  and  there  were  many  water-birds — geese,  ducks  of  two  or  three 
species,  sheldrakes,  teal,  plover,  lapwing,  redshanks,  snippets,  gulls, 
and  terns.  I  noticed  also  a  fishing-eagle,  kites  {Milvus  melanotis)^ 
buzzards  (Buteo  deseriorurn)^  and  peregrines,  chats  (8.  cmanthe),  larks 
(Melanocorypha  mongolica)^  pipits,  ravens,  magpies,  sparrows,  swallows, 
and  martins. 

Gerbillon  touched  at  Dalai  Nor  in  1689  in  his  remarkable  journey 
with  Father  Pereira  and  the  Chinese  Ambassadors,  who  were  sent  to 
Nertchinsk  to  conclude  the  first  treaty  with  Bussia,  and  he  mentioned 
the  ruins  of  a  *'  pagoda  "  and  a  marble  monument  with  Chinese  inscrip- 
tion, of  which  he  was  unable  to  take  a  copy.  Prjevalski,  who  circled 
Dalai  Nor  in  1871,  did  not  mention  ruins,  and  I  concluded  that  they  had 
disappeared  in  the  course  of  the  two  intervening  centuries.  I  was 
agreeably  surprised  to  hear  from  our  Mongols  that  there  was  a  halgas 
close  by  our  camp,  and  I  promptly  inspected  it.  It  lies  Ij^  miles  from 
the  south-west  angle  of  the  lake  under  the  stupa  above  mentioned.  The 
outer  walls  are  a  rectangle  900  yards  from  north  to  south,  and  800  from 
east  to  west,  and  were  originally  some  20  feet  high  and  30  broad  at  the 
base.  They  are  of  eandy  loam,  and  are  now  a  succession  of  longitudinal 
mounds,  which,  from  a  quarter  of  a  mile  off,  might  be  mistaken  for 
ordinary  low  sand-dunes,  and  I  can  easily  understand  Prjevalski's 
omission  to  notice  them.  The  walls  face  the  points  of  the  compass  very 
nearly.  Within  there  is  no  general  spread  of  ruins  as  in  Shang-tu,  and 
I  formed  the  opinion  at  once  that  the  original  contents  were  a  few  im- 
portant buildings  or  a  royal  residence.  In  the  middle  of  the  northern 
half  there  is  a  series  of  ruins  of  a  palace  or  temple.  Of  one  large  hall, 
which  was  80  feet  square,  I  counted  forty-eight  diabase  plinths,  each  4 
feet  square,  still  in  situ  in  two  rows ;  and  in  rear  of  it  there  is  a  rectangle 
55  feet  by  45,  formed  of  fifteen  worked  plinths  of  white  marble,  much 
damaged,  on  which  no  doubt  rested  the  pillars  of  the  most  important 
structure.  In  front  of  these  ruins  to  the  south  are  two  black  stone 
(diabase)  lions,  and  more  to  the  south  still  are  the  almost  unrecognizable 
trunks  of  two  massive  stone  tortoises,  near  which  are  lying  in  the  grass 
two  mutilated  monuments  of  white  marble,  with  Chinese  inscriptions  of 
the  Yuan  period.  In  the  north-west  angle  there  are  two  raised  mounds, 
with  plinth  stones  scattered  about,  and  the  remains  of  what  must  have 
been  a  special  raised  enclosure  of  considerable  dimensions;  inside  it 
there  is  the  solitary  tree  of  this  deserted  city,  an  aged  elm,  peopled  by 
noisy  starlings  and  sparrows.     There  are  traces  of  three  gates  in  the 
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east,  west,  and  south  walls,  and  inside  the  west  gate  remains  of  walk 
of  inferior  buildings  can  be  traoed.  In  the  sonth-east  angle  I  noticed 
two  small  lions  hewed  ont  of  black  volcanic  stone,  and  here  and  there  b 
the  east  half  of  the  city  there  are  ruins  of  smaller  edifices.  No  portion  of 
stone  wall  remains  standing ;  the  place  must  have  been  rasEed  and  the 
monuments  overthrown  and  defaced.  I  saw  pieces  of  the  royal  bine 
tiles  which  I  found  in  Shang-tu  and  in  Eurtu  Balgas  (Hsin-liang-oheng). 

It  was  evident  that  G^rbillon's  description  did  not  fit  these  ruins, 
and  I  was  under  the  pleasing  impression  that  I  was  the  first  Ihiropean 
to  notice  them,  until  I  reached  Irkutsk,  in  November  last.  There  I 
bought  M.  Pozdny6ev's  new  work  on  Mongolia,  and  from  the  second 
volume  I  learnt  that  in  1893  he  had  seen  the  marble  monument  answer- 
ing to  Glerbillon's  description,  and  also  the  ruins  I  have  mentioned 
above.  M.  Pozdnyeev  quotes  from  a  well-known  Chinese  book,  *  Meog- 
ku  Yu  Mu  Chi '  (Kecords  of  the  Mongol  Nomads),  a  passage  which  clearly 
refers  to  this  place.  In  a.d.  1271  Kublai  authorized  the  building  of  this 
city,  and  it  was  named  Ying-ch'ang  Fu.  Thither  the  last  of  the  Mongol 
emperors,  Toghon  Timur,  fled  before  the  conquering  Mings,  and  them 
he  died  in  1368.  These  old  ruins  were  then  the  last  retreat  of  tlia 
Mongol  Court  south  of  the  Grobi.  The  local  Mongols  called  tbeM 
"  Hota  "  (town)  simply,  know  nothing  of  their  history,  and  'were  not 
much  interested  when  I  told  them  that  the  Chinese  dynastio  titla  of 
Eublai  occurred  on  one  of  the  marble  monuments. 

We  followed  the  whole  length  of  the  west  shore  of  Dalai  Nor.  Itar 
a  time  our  route  passed  over  rolling  hills  close  by  two  inferior  monasterieSt 
Abagha  Same  and  Dalai  Sume,  and  then  a  level  plain  commenced,  dotted 
with  clumps  of  dustrcovered  deris  (LaaiagrostU  tplendens)  near  the  lake, 
but  northward  we  trod  on  lovely  sward,  sprinkled  with  magenta  clorer, 
yellow  vetches,  and  tall  thistles.  The  plain  rose  into  gentle  heights  on 
the  north  horizon.  Evidently  the  lake  had  extended  over  it  at  no  dis- 
tant period.  There  was  a  small  inselherg  east  of  us  in  the  middle  of  the 
plain,  much  water-weathered,  and  the  edges  of  the  low  hills  to  the 
north-east  were  water- worn.  On  the  slopes  of  these  hills  I  counted  a 
herd  of  five  hundred  huang  yang  (Antilope  gutturosa),  the  largest  seen  by 
me  in  Mongolia.  The  east  shore  of  the  lake,  which  was  easily  visible 
from  many  eminences,  shimmered  in  the  sunlight — the  '*  saline  plains  " 
of  Prjevalski. 

Not  far  from  the  north  shore  we  passed  a  low  earth-mound,  scarcely 
noticeable,  running  east  and  west,  with  small  hummocks  at  regular 
intervals  marking  the  sites  of  towers  or  bastions.  The  appearance  of 
this  rampart,  know Q  locally  as  the  Mo-kherim  (Bad  Wall),  suggested  to 
me  a  greater  antiquity  than  the  walls  of  Ying-ch'ang  Fu,  and  no  doubt 
it  is  an  ancient  Chin  or  Liao  barrier.  I  saw  it  continue  eastward  for 
7  or  8  miles,  and  pass  out  of  sight  over  the  hills.  The  Mongols  did  not 
know  where  it  ended,  either  eastward  or  westward,  and  from  their 
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remarks  I  waa  inclined  to  believe  that  it  wae  the  eame  wall  whict  we 
passed  at  Mo-kherim  iu  Chaharia,  and  whioli  furthei  weat  again  ia  found 
oTOssing  the  Ealgan-Eiakhta  caravan  routes, 

EiST   HOCHID    AND   UcHIUUCmN. 

Three  days'  travel  north-north-east  took  ua  out  of  the  Ahagha  dis- 
trict into  Jun  Iloohid  (Eaat  lianner  of  the  llochids).  The  Shilin  Gol, 
a  clear  stream  with  a  bed  20  yards  wide  where  we  iMaaed  it,  waters  the 
country  immediately  to  the  north  of  the  Dalai  basin.  Most  of  the 
river-bed  was  dry,  and  the  water  trickled  through  aandy  reaches,  but 


here  and  there  it  gathered  into  a  rapid  current  over  a  foot  deep.  It 
flows  westward,  into  a  lake,  the  Mongols  said.  Near  Lama  Sume  there 
is  a  nameless  balgtw,  a  qiiarter  of  a  mile  square.  I  observed  no  trace  of 
stone  or  briok  buildinga,  and  the  line  of  low  mounds  marking  the  walls 
is  overgrown  with  derit.  In  the  Lama  Sumo  valley  I  aaw  wild  rhubarb 
for  the  first  time,  and  a  little  further  north  I  found  a  band  of  Chinese 
&om  Ohin-peng  collecting  liquorice,  which  is  a  oommon  plant  on  the 
lower  hills.  All  the  Abagha  population  was  clustered  around  Dalai 
Kor  and  in  the  Shilin  Gol  valley.  I  counted  fifty  or  sixty  tonta  alxmt 
the  north  shore  of  the  lake,  and  saw  at  lonst  thirty  in  3  miles  of  the 
Shilin  Gol,  the  river  pastures  being  jtarticnlarly  green  and  abundant ; 
elsewhere  we  rarely  aaw  a  traveller,  muoh  less  a  tent. 
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Want  of  water  in  the  south  part  of  Jnn  Hoohid  led  us  to  take  a  mote 
easterly  cnrre  through  Haliatai,  a  lone  spring  bubbling  from  the  roeki 
in  a  narrow  gnlch,  to  the  upper  yalleys  of  the  Chirin  Gk>L  This  is  t 
rivulet  of  excellent  water,  formed  by  two  streams,  which  flow  from  the 
Khingan  mountains  in  a  north-westerly  sweep  through  the  greater  part 
of  Jun  Hoohid.  We  followed  it  for  two  days,  past  four  temples — Tatir 
Same,  Laniahai  Sume,  Wangin  Sume  (Prince's  Temple),  and  Khaton 
Sume  (Lady's  Temple).  The  volume  of  water  decreased — at  Khaton 
Sume  it  was  the  tiniest  of  brooks — and,  according  to  the  Mongols,  the 
Chirin  Gol  disappears  in  the  sands  to  the  north-west  of  onr  rente. 

Near  Wangin  Sume  we  halted  for  a  night,  at  the  summer  encamp- 
ment of  the  Prince  of  Jun  Hochid.    It  was  typical,  and  a  deeoription 
may  be  of  interest.     The  encampment  faced  the  sonth-eaat,  the  usual 
orientation  of  Mongol  tents  (I  found  by  experience  that  it  'wua  much 
the  best  for  all  weathers).     In  front  there  was  planted  a  20-feet  pole, 
coloured  red,  with  a  turned  top,  gilt ;  a  few  paces  in  rear  of  this  were 
two  similar  poles  to  right  and  left,  bearing  a  line  of  pink  and  white 
prayer-pennons;   and  15  yards  behind  was  pitched  the  first  tenh    It 
was  of  the  finest  new  dull  white  felt,  the  circular  top  ooYering  was 
embroidered  and  stitched,  and  it  was  surmounted  by  a  gilt  knob  of 
turned  wood  only  seen  on  the  abodes  of  chiefs  of  banners.  The  old  prinoe 
had  died  a  few  months  before,  and  the  son,  an  intelUgent-looking  youth 
of  eighteen,  kept  this  chief  tent  closed  during  the  period  of  monming 
and  pending  his  investiture  by  the  Ck)urt  of  Peking :  in  any  ease,  it 
would  be  used  only  on  occasions  of  much  ceremony.     Close  behind  it 
there  were  two  tents  in  line,  one  large  and  new-looking,  and  these  were 
also  untenanted  in  consequence  of  mourning.     Further  in  the  rear  in 
one  row  were  five  tents,  in  which  the  young  prince  and  his  fomily  were 
living,  and  behind  these  again  were  three  tents  for  servitors  and  depend- 
ents.   Ponies  were  tethered  and  picketed  on  the  left  front,  and  there 
was  a  constant  passage  of  men  and  women,  mounted  and  on  foot,  from 
the  living-tents  to  the  large  droves  and  herds  which  were  cropping  the 
short  grass  of  the  steppe,  and  to  the  Lamahai  and  Prince's  Temples.     I 
called  on  the  young  prince  (the  first  foreigner  he  had  seen),  and  was 
ushered  by  him  into  one  of  the  five  tents  evidently  set  apart  for  visits. 
It  was  carpeted  with  felts,  which  were  hemmed  and  stitched,  and  over 
them  were  laid  square  wool  rugs,  on  which  we  sat.     Around  the  wall 
of  the  tent  were  red  varnished  boxes,  glaringly  new,  with  large  brass 
hasps  and  Chinese  padlocks,  and  an  iron  brazier  with  sheet-iron  top,  on 
which  I  noticed  the  fag-end  of  a  European  candle,  stood  in  the  oentre. 
The  usual  milk  tea,  a  flavourless  beverage  of  doubtful  purity  and  only 
palatable  in  stages  of  extreme  thirst,  was  served,  and  a  plateful  of  a 
variety  of  cheeses,  which  looked  as  if  they  had  often  done  duty  on 
similiar  occasions,  was  offered  to  me.      I  got  an  impression    that  the 
young  prince  was  not  affluent.    His  suite  wias  poorly  dressed — some 
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were  ragged — and  the  tent  bag  and  baggage  was  hardly  worth  £20. 
With  the  exception  of  four,  all  the  prinoes  and  jassaks  of  the  forty- 
nine  banners  of  the  Inner  Mongols  are  descendants  of  Jinghis  or  his 
brothers,  and  this  young  Hochid  prinoe  (according  to  the  Ta  Wing 
Hut  Tien^  '  Institutes  of  the  Manohu  Dynasty ')  is  of  the  family  of 
Torobolod,  or  Turubolod  (5tfi,  Tu-lu-po-h-fe)^  who  was  sixteenth  in 
descent  from  Jinghis  himself. 

A  guide  sent  to  us  by  the  Hochid  prince  led  us  from  Khaton  Sume 
and  the  Chirin  Gol  on  a  straight  course  to  the  Khalha  river  and  Ehailar. 
To  Balbur  Nor  we  passed  over  a  belt  of  sand  hillocks  similar  to  those  of 
Geshikten,  by  swampy  pools  edged  with  sedges  and  rushes  and  swarm- 
ing with  mosquitoes,  and  through  moist  troughs  studded  with  small  elms 
and  dwarf  willows.  Balbur  Sume,  a  large  temple  of  seven  hundred 
lamas  and  a  gegen  (minor  lamaistic  incarnation),  lies  north-east  of  the 
lake,  and  here  I  noticed  three  well-worn  caravan  tracks  leading  from 
Manchuria  to  the  middle  course  of  the  Eerulon.  In  the  morning  of 
July  15  we  entered  the  territory  of  Ikhe  Uohimuchin  (Great  Uchi- 
muchin)  under  the  leadership  of  a  delightful  old  noble  (taicht) ;  on  July 
21  we  reached  Baga  (Little)  Uchimuchin;  and  on  July  23,  within  three 
marches  of  the  Khalha  Gol  the  boundary  line  of  Inner  Mongolia  was 
crossed,  and  we  entered  Khalha  territory.  Uohimuchin  resembles  the 
Chahar  country,  but  the  plains  dividing  the  low,  rounded  hills  are 
sandy,  arid,  or  nitrous,  in  parts  almost  desert.  For  two  or  three  days 
the  want  of  pasture  gave  me  some  anxiety.  The  season  was  exception- 
ally dry,  I  was  told,  and  the  Mongols  in  some  places  were  oppressed  by 
the  severity  of  the  drought,  which  had  killed  large  numbers  of  sheep. 
Uchimuchin  is  famous  for  ambling  ponies,  and  certainly  the  breed  was 
noticeably  larger  and  finer  than  in  Hochid,  Abagha,  Geshikten,  and  the 
Chahar  country,  but  it  is  much  exploited  for  the  horse-^markets  of 
Manchuria  (Ku-liehrh  appeared  to  be  the  principal  of  these),  and  prices 
of  good-looking  animals  were  absurdly  high.  In  Uohimuchin  primitive 
carts  of  wood,  which  came  all  the  vray  from  the  Khalba  river,  were  in 
general  use.  A  slender  ring  of  oast-iron  bushing  inserted  in  the  nave 
of  the  axle  to  work  on  is  the  only  bit  of  metal  used  in  the  construction 
of  these  vehicles.  Every  a»2,  every  tent  had  its  carts ;  special  water- 
carts,  travelling  carts  roofed  in  with  felt,  and  open  carts  for  collecting 
argol  and  general  purposes.  Oxen  were  the  usual  draught  animals,  and 
the  drivers  in  short  excursions  were  invariably  women. 

I  was  told  that  woman  holds  a  very  inferior  position  in  Mongolia, 
but  I  could  not  satisfy  myself  that  this  was  so.  The  life  she  leads  is 
inferior  in  Mongol  estimation :  milking,  cooking,  needlework,  felt- 
making,  are  less  agreeable  occupations  than  the  eternal  gadding  about 
on  horseback,  herding  or  visiting,  in  which  the  men  pass  their  time. 
There  is  little  scope  for  the  display  of  feminine  qualities,  nor  does  the 
nomadic  life  foster  these.    There  is  nothing  radiant  about  the  Mongol 
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woman ;  with  rare  exceptions,  she  is  withered  and  slattern,  or  jonng  and 
slattern.  Not  even  the  daughters  of  prinoes  can  be  said  to  '^exiit 
beautifally.*'  No  doabt  the  legal  position  of  the  wife  in  a  family  is 
an  inferior  one,  at  any  rate  so  long  as  her  mother-in-law  is  aliTe»  hat 
her  actual  place  and  inflaonoe  depend  on  herself.  A  !Baropean  cannot 
see  much  of  the  country  without  noticing  the  great  freedom  of  inter- 
course between  the  sexes.  The  movements  and  actions  of  the  women 
are,  from  the  character  of  the  life,  completely  untrammelled  by  the 
conventions  to  which  we  are  accustomed.  Women  and  girls  making 
journeys  on  horseback  or  in  carts,  alone  or  in  the  company  of  men  not 
their  kinsmen,  were  to  be  met  with  commonly ;  our  tents  'were  visited 
by  merry  wives  and  maids  eager  to  inspect  the  stranger*s  belongings, 
and  they  sat  down  as  a  matter  of  course  in  the  circle  of  onr  Mongol 
henchmen  and  were  in  no  way  preoccupied  by  their  own  innocenoe. 
Husbands  and  fathers  are  constantly  absent  from  their  tents,  sometimee 
for  long  periods,  leaving  the  wives  and  daughters  to  look  after  them- 
selves. 

Marriage  has  no  religious  significance.  It  is  a  civil  oontraot,  whose 
binding  force  is  the  mere  will  of  the  parties.  The  husband  or  the 
wife  seems  to  be  at  liberty  to  dissolve  it  for  any  reason  that  appeals 
good  to  him  or  her,  and  there  is  no  restriction  on  the  re-manriags  of 
either.  Monogamy  is  the  ideal  basis  of  the  familyi  such  as  this  is  in 
Mongolia;  but  in  practice  it  is  not  allowed  to  interfere  with  poly- 
gamous experiments  when  the  means  to  indulge  in  these  are  not 
wanting.  Glaring  obliquity  in  these  matters  is  held  in  oheok  by  the 
fear  of  exciting  interference  from  the  wife's  relations,  and  then  a  woman 
divorced  takes  her  dowry  and  personal  property  with  her.  Bat  there 
is  little  or  no  moral  censure  of  concubinage.  I  once  came  across  a 
Mongol  lady  with  two  husbands  (she  was  the  best  man  of  the  three), 
and  though  the  mSnage  was  considered  unusual,  there  was  no  social 
condemnation. 

Near  Burte  Nor,  which  is  in  Baga  Uchimuchin  but  olose  to  the 
Khalha  border,  we  joinel  the  main  caravan  road  between  Khailar 
and  Dolon  Nor.  The  traffic  was  inconsiderable,  but  striking  after  the 
loneliness  of  the  previous  three  weeks :  two  small  Mongol  trains  of 
ox-carts  bearing  timber  to  Ikhe  Uchimuchin  from  the  Khalha  Qol,  and 
a  largo  caravan  (fifty  carts)  belonging  to  Chinese  traders  of  Khailar, 
who  were  transporting  the  season's  collection  of  hides,  sheep-skins,  and 
poles  to  Dolon  Nor.  Khailar  being  a  station  on  the  Manchurian  line, 
I  asked  these  men  why  they  did  not  use  the  railway ;  they  oomplained 
of  the  cost  of  carriage,  which  would  swamp  all  their  profits,  but  1 
gathered  that  their  real  objection  was  the  difficulty  of  chang^ing  long- 
established  habits  of  business. 


JOURN£rs   IN   MONGOLIA. 


KhaLUA   filVEK. 


On  Satuidiky,  July  26,  we  pitched  oamp  on  the  Khalha  rivor,  ueur 
a  prominent  blufi*  of  limestone  oamed  Erei  Ul,  which  marks  the 
bouQclary  between  two  Khaiha  banners  of  the  TaotseQ  Khan&te.  Hero 
the  river  emerges  from  the  hills  and  splits  into  two  channels  and  some 
baok-water  creeks.  The  bed  ig  gravel  and  sand,  and  the  water  soft 
and  pure,  and  riinniDg  in  places  to  4  or  5  feet  of  depth.  At  the  ford 
ia  front  of  our  camp  it  was  deep  eoougb  (2  feet)  to  cover  the  axles  of 


Lho  ox-caite,  and  from  the  way  the  cattle  and  camels  crottsed  it  at  will 
to  pasture  on  either  bank  I  galheted  that  it  was  not  difficult  to  Hud  a 
fording-place.  From  the  top  of  Erei  UI  I  saw  that  the  river  wound 
north-westward  between  sandhills  and  bluffs,  its  couise  marked  by  a 
narrow  hovryas  (thicket)  of  willow,  hawthorn,  elm,  currant,  etc. ;  that 
the  river  basin,  as  distinot  from  the  unwatered  grey-green  uplands, 
averaged  uador  3  miles   broad;   that  tius   baain  was   moist,  emerald 
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meadov^,  interspersed  with  marshes  and  pools ;  and  that  it  was  evidently 
subject  to  inundation  daring  strong  summer  freshets.  It  was  the 
most  populous  part  of  Mongolia  which  I  had  seen  np  to  then.  I 
counted  two  hundred  tents  in  a  day's  march,  nearly  all  on  the  nortli 
side  of  the  river ;  the  flocks  and  herds  were  coniinaous ;  and  the  tents 
were  nearly  all  new  and  good.  Eastward,  in  the  direction  where  the 
celebrated  Soyelki  Shan  is  marked  on  the  Ohinese  maps  (I  know  of  no 
European  who  has  visited  this  mountain),  I  noticed  hills  of  no  ocm- 
siderable  height — none  more  than  800  or  1000  feet  above  the  riverleveL 

It  may  be  useful  to  connect  my  journey  briefly  with  the  work  of 
previous  travellers  in  this  region.  From  the  Dalai  Nor  of  Inner 
Mongolia  to  the  Khalha  river  the  greater  part  of  our  route  lay  eastward 
of  Gerbillon's  and  westward  of  those  of  recent  travellers.  Fritsohe,  the 
pioneer  of  travel  in  the  Khingan  mountains,  started  from  Hei-shai  (Hue's 
Valley  of  Black  Waters)  on  June  3,  1873,  and  arrived  at  Khailar  on 
the  29th  of  the  same  month  vid  Pai-t'a-tzu  (White  Pagoda)  and  Taikel 
Sume;  in  1882  Lieut.  Evtyugin  followed  the  caravan  route  from  the 
Argun  river  to  Dolon  Nor ;  Colonel  Hamack  of  the  Bussian  General 
Staff  examined  the  Khingan  mountains  in  the  summer  of  1887,  and 
eventuallj  reached  Ehailar  (I  understand  that  no  account  of  this  journey 
has  been  published) ;  in  1891  Colonel  Putiata,  the  Bussian  Military 
Agent  in  China,  starting  fix)m  Tientsin,  explored  the  same  range  as  far 
north  as  Entsigen  Sume,  a  monastery  on  the  west  slope  in  lat.  45*^  N. ; 
Dr.  Franke's  journey  in  1896  lay  largely  along  the  route  of  Fritsche, 
I  believe ;  in  June,  1899,  Potanin  travelled  eastward  from  Bur  Nor  (Buir 
or  Bujur  Nor)  into  the  Aru-Ehorchin  country ;  and  in  the  antnmn  of 
1899  the  expedition  of  Dr.  Damaskin,  to  investigate  the  spread  of 
bubonic  plague  in  East  Mongolia  and  North  China,  passed  from  Ganjur 
Sume  south-eastward  into  the  tranS'Khingan  region. 

We  followed  the  south  bank  of  the  Ehalha  river  for  four  days  to  a 
crossing-place  near  the  embouchure  into  Lake  Bur.     The  most  remark- 
able place  in  this  section  of  the  river  is  Ikhe  Borhan  Sume  (Monastery 
of  the  Large  Buddha),  which  was  being  repaired  by  Chinese  masons  and 
carpenters  imported  for  the  purpose  from  Dolon  Nor.     The  enterprise  of 
these  men  can  be  judged  from  the  fact  that  they  made  the  journey  in  a 
month  on  foot,  practically  working  their  way,  for  they  started  with 
light  purses.     They  told  me  that  their  remuneration  was  equivalent 
to  seven  or  eight  ounces  of  silver  (£1)  a  month.     Everywhere  in  East 
Mongolia  the  temples  and  monasteries  are  repaired  by  itinerant  Chinese 
workmen,  the  Mongols  themselves  being  unable  to  do  such  work  and 
unwilling  to  learn.     Ikhe  Borhan  Sume  is  built  on  the  incline  of  low 
hills  bordering  the  river,  and  contains  a  recumbent  image  of  Kuan-yin 
(Avalokiteswara),  which  lies  in  an  open  sloping  courtyard,  and  is  con- 
spicuous for  miles.   The  figure  is  a  rude  fabrication  of  stone  and  mortar, 
whitened  with  lime  and  ornamented   with  coloured  washes,   40   feet 
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long  and  30  broad,  and  more  antiqne  tlian  most  of  the  East  Mongol 
shrines.  Outside  the  main  buildings  a  rough  low  wall  of  piled  stones 
protected  a  curious  border  of  Tibetan  letters — each  letter  was  15  feet 
square,  and  neatly  formed  of  stones  hammered  into  the  hillside — ^which 
ran  along  the  edges  and  top  of  the  temple  enolosnre.  I  distinguished  this 
Tibetan  prayer  with  my  Zeiss  glasses  from  a  distance  of  2  miles.  Close 
by  the  river  there  is  a  very  large  and  sacred  oho  and  the  remains  of  an 
ancient  shrine  which  had  suffered  from  inundation. 

Here  I  met  an  itinerant  Bussian  trader,  with  a  Buriat  interpreter, 
who  was  bartering  Bussian  cloths,  purple  and  red  cottons,  copper  kettles, 
enamel  ware,  tinned  ladles,  matches,  etc.,  for  cattle,  sheep,  and  wool.  It 
was  a  new  venture,  and  he  was  not  entirely  satisfied  with  the  success  of 
it.  From  him  I  received  confirmation  of  a  report  which  had  reached  me 
a  few  days  previously  that  cholera  was  rife  in  Khailar. 

Bur  (Buir  or  Butur)  Nor. 

At  our  point  of  crossing  near  the  Bur  Nor  the  Khalha  river  was 
split  into  two  channels  ;  the  broader  was  120  yards  across,  but  shallow. 
Neither  it  nor  the  narrow  channel,  which  was  only  20  yards  broad,  ran 
deeper  than  2^  to  3  feet.  West  of  the  crossing  a  thick  growth  of  dwarf 
willow  hid  the  view.  The  country  was  perfectly  flat,  and  very  slightly 
raised  above  the  level  of  the  lake.  We  camped  at  Khalha  Hoshoin  Sume 
on  the  Ursun  Gol,  which  carries  the  overflow  from  Bur  Nor  to  Kulun 
Nor ;  so  slight  was  this  on  Augnst  1  that  I  could  scarcely  discern  the 
trend  of  the  current.  I  followed  the  Ursun  to  the  lake,  which,  though 
only  3  miles  in  a  direct  line  south  from  the  monastery,  was  quite  in- 
visible from  it.  At  Khalha  Hoshoin  Sume,  this  river  was  100  yards 
wide,  and  easily  fordable.  It  winds  in  gentle  curves,  spreading  into 
a  morass  in  one  or  two  places,  and  the  stream  broadens  as  one  nears  the 
Bur  Nor.  Where  it  leaves  the  lake  there  are  two  tiny  islets,  and  it  was 
sufliciently  shallow  to  allow  a  drove  of  ponies  to  take  refuge  in  it  from 
the  flies.  A  little  east  of  south  and  half  a  dozen  miles  off  a  thicket  of 
dwarf  willow  marked  the  place  where  the  Khalha  Gol  disembogues. 
Across  the  lake  to  the  west,  an  imposing  yellow  mass  quivering  in  the 
belt  of  heated  air,  was  Asar  Sume,  a  Barhut  monastery.  From  west  to 
south  the  Bur  Nor  extended  out  of  sight,  and  the  slight  breeze  there 
was  had  lashed  it  into  a  thundering  sea.  There  is  not  a  boat  on  the 
lake,  and  no  one  has  ever  ventured  to  cross  it.  The  Mongols,  as  usual,  said 
that  it  was  unfathomable.  The  shores  were  covered  with  wild-fowl — 
geese,  ducks,  plovers,  gulls,  terns,  lapwing,  cormorants,  waders  of  many 
species — and  a  few  conspicuous  ospreys  hovered  over  the  Ursun,  which 
was  alive  with  fish.  Two  Mongols  were  spearing  successfully — the  only 
Mongol  fishermen  I  have  seen — and  I  bought  some  burbot  and  an  8-lb. 
carp  from  them. 

At  Khalha  Hoshoin  Sume  we  passed  aorofls  the  Urstin  Qol  into 
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Barhnt  territory.  The  liarhuta  (the  local  pronunciatioa  ia  Barfikb) 
oooapy  the  region  north  of  the  Khalha  river  aod  Bur  Nor,  are  orgKiitei 
into  eight  banners  onder  much  the  saine  conditions  as  the  Chab&rB,  ud 
are  controlled  by  a  Hanchu  ofliciftl  usually  stationed  at  Khailar.  wbich 
ia  known  throughont  Eaet  Mongolia  KB  Amban  Hota  (Governor  Town  t. 
The  Barhut  Ijannera  were  Bummoned  to  arms  in  1900  to  oppoee  lie 
Bneaian  occupation,  and  from  the  temporary  eadness  nrhioh  overtook 
moBt  Barhiits  when  the  subject  was  broached,  I  gathered  that  the 
experience  was  unpleasant.  I  board  later  that  the  Khailar  Amban  ha>i 
provoked  hostilities  by  ultacka  on  inoffensive  Russian  traders,  in  which 
the  Barhuts  displayed  some  audacity,  but  that  the  first  skirmish  with 
Russian  troops — a  short  affair  in  which  two  or  three  hundred  Mongols 
lost  their  lives— sent  the  Barhuts  to  their  tents  and  tranqoillized  Korth- 
Kost  Mongolia  completely.  I  have  small  doubt  that  the  Chaliar  basnen 
could  be  pacified  .just  as  easily. 

It  was  my  intention  to  follow  the  Ursun  Gol  to  Kulnn  Xor  and  to  make 
an  excursion  to  Khailar  before  turning  westward  towards  TTrga,  bnt  at 
Ulan  Nor  I  hesrd  that  the  cholera  woe  more  virulent  than  ever,  that  it 
had  reached  Ganjnr  Sumo,  a  trading  centre  only  35  railea  off,  and  that 
oases  bad  occurred  on  the  Ursun ;  and  we  Baw  Mongols  trekking  night 
and  day  westward  in  consequence.  This  form  of  cholera  is  not  dangerous 
to  Europeans  who  are  careful  of  their  diet,  but  I  felt  that  it  was  hopeless 
to  expect  the  necessary  amount  of  caution  from  my  followers,  and  forth- 
with decided  to  make  for  the  Kerulon.  Ulan  Nor  (Red  Lake)  ia  the 
"  Oulan  Poulac  "  (Red  Spring)  of  Gerbillon.  It  is  a  long,  narrow  I^oon 
running  westward  from  the  Ursun  nod  renowned  for  its  pastures.  Hero 
in  1098  Gerbillion  spent  a  weok  in  the  suite  of  the  High  Comnussionert 
who  were  sent  by  the  l''mperor  Kang-hsi  to  hold  the  first  connoH  of  the 
Khalha  princes,  and  Gerbillon'B  journal  remained  for  two  hundred  years 
the  solitary  deacriptioo  in  European  literature  of  the  Bur  Dalai  (Coupled 
0c3anN),  as  this  lake-region  ia  called  by  the  local  Mongols. 

On  oar  way  north-west  to  the  Kerulon  I  ascended  a  prominent  hill 
named  Bogdo  Ul  (God's  Mount),  and  obtained  a  remarkable  view  of  the 
atretoh  of  country  between  the  lakes.  Bogdo  Ul  rises  only  1000  feet 
above  the  level  of  the  Ursun  Gol,  but  it  towers  over  all  the  neigh- 
bouring heights,  and  was  firat  noticed  by  me  from  an  eminence  aonth  of 
the  Khalha  river  50  miles  away.  It  is  a  limestone  rook,  surmounted  by  a 
collootion  of  oho,  which  are  much  visited  by  pilgrims,  A  few  ^arled 
elms  grew  in  the  folds  and  gave  siielter  to  some  buntings  and  warblerv, 
and  I  saw  4warfed  specimens  of  wild  rhubarb  amongst  the  scanty 
herbage.  To  east  and  south  the  view  was  unbounded,  and  was  lost  in  a 
dim  grey  rift,  which  I  took  to  be  the  Bur  Nor ;  on  west  and  north  it  was 
limited  by  hills,  those  on  the  north  being  high  and  bold.  With  my 
glassea  I  distiDgniNhed  the  brown  marnli  land  of  the  south  shore  of  Kolon 
Nor  and  the  waters  of  the  lake  beyond  it,     I  failed  to  observe  a  in 
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the  EemloD,  and  I  anderBtood  the  rBBBOn  when  I  reached  tho  bank  of  this 
famoDB  river  next  day. 

TiFE  Kkbuuin  Yallev. 
My  acqimintance  with  ihe  EemloD  (pronounord  Khcreloii  by  the 
Khalhas)  began  on  August  5,  at  a  point  less  Ihan  two  marchea  from 
its  entrance  into  Kulun  Nor,  and  5  or  6  miles  south-west  of  the  Altan 
Emnl  (Golden  Saddle),  a  pair  of  brown  hills  famons  in  Mongol  legem], 
between  which  the  river  flows.  With  the  exception  nf  one  largo  bend 
which  we  c 


the  seat  of  the  Tcetcen  Ehan  ;  paeeed  it  further  west  on  September  2  ; 
and  in  the  third  week  of  September  I  followed  it  once  more  from  (he 
neighbonrhood  of  Jnn  Ehure  to  one  of  its  Bourcea  in  the  Kentei 
mountains. 

Travellers  in  the  Eerulon  valley,  excepting  Gerbillon,  have  all  been 
Uassians.  In  1370  the  brothers  Bn tin,  and  in  ISS2  Evtyugin,  passed 
from  the  Siberian  border  throngh  Sam  IJeise  Urgo  directly  south  to 
DoIonNor;  in  1893  Pozdnyoev  crossed  from  the  Kliingan  monntains 
(Pai-ta-tsn)  north-west  through  the  Middle  Eenilon  ("Dalai  Tioise)  to 
Jnn  Khure;  Colonel  StrelbitaWy  journeyed  from  Urga  to  Khailar  in 
1894  (the  itinerary  of  this  journey  has  not  been  published)  i  Element?. 
visited  Jun  Khure  and  the  Upper  Eerulon  in  1805  ;  and  in  1899  the 
Damaskin  expedition  before  mentioned  travelled  from  Urga  to  Ganjnr 
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Snme,  which  is  a  couple  of  marohes  Bonth-woBt  of  Khailar.  (A  pre- 
limioary  sketch  of  this  journey  from  the  pen  of  M,  Palibin,  the  botanirt 
of  the  expedition,  has  appeared  in  the  Izvestia  of  the  Imperial  Eassian 
Geographical  Society  for  1901.) 

The  Eenilon  is  the  Jordan  of  the  Mongols.  It  is  an  inoonsiderable 
river,  but  the  longest  in  the  vast  arid  Mongol  highland,  and  the 
permanence  of  the  pastures  along  its  banks  has  always  attracted  a  large 
share  of  the  nomad  population.  Most  of  the  princes  of  the  East  Khalhas 
(Tsetsen  Khanate)  keep  their  headquarters  on  or  close  to  the  Keruloo. 
An  irregular  belt  of  fresh  green  meadow,  blotched  by  oocasional  brown 
marsh,  follows  the  course  of  the  stream,  and  varies  from  a  mere  riband 
to  4  or  5  miles  of  width;  outside  the  meadows  there  is  the  ordinary 
steppe,  often  nitrous,  or  low  hills,  granite  or  sandstone,  of  a  less 
rounded  type  than  in  East  and  South  Mongolia.  Near  Altan  Emnl  there 
were  two  channels  wriggling  through  the  meadows  a  short  distance 
apart,  the  largest  18  yards  broad  and  unfordable;  the  current  was 
dark  and  troubled,  and  ran  3  or  4  miles  an  hour.  Chagan  Dnre  Nor  (the 
Doure  Nor  of  D'Anville's  map)  is  a  lagoon  formed  by  oyerflow  from  the 
river.  Dwarf  wiirows  line  the  banks  at  intervals,  but  there  is  do  trace 
of  forest  vegetation  on  the  hills,  which  are  covered  with  sparse  gprasses, 
artemisia,  and  wild  onion. 

At  Mergen  III  (August  11)  the  Kerulon  is  confined  for  a  oonple  of 
miles  in  a  gorge  of  sandstone  hills,  through  which  the  stream,  still 
coloured  by  dark  alluvium,  rushed  with  increased  current.  The 
boundary  between  the  Barhut  banners  and  the  Tsetsen  Khanate  was 
passed  a  few  miles  west  of  Mergen  Ul,  and  on  August  13  we  arrived  at 
Sam  Beise  Urge,  which  is  marked  on  Eussian  maps  as  *' Kerulon." 
The  names  of  any  but  the  very  prominent  physical  features  are  always 
doubtful  in  Mongolia,  but  the  traveller  has  special  di£Sculty  in  dealing 
with  the  political  subdivisions  of  the  Tsetsen  Khanate.  To  give  an 
instance  :  For  years  I  had  heard  at  Peking  of  a  district  called  by  Chinese 
Mincbasa,  from  which  excellent  specimens  of  the  Mongol  pony  came  to 
lis  regularly.  I  never  could  discover  exactly  where  it  was ;  my  Chinese 
informants  could  only  say  it  was  "  behind  "  and  "  very  far,"  and  none 
of  the  Mongols  I  came  across  had  ever  heard  of  it.  It  was  only  when 
I  was  within  a  day's  march  of  Sam  Beise  Urge  that  I  learnt  that  the 
district  known  to  the  Mongols  as  Sam  Beise  was  identical  with  the 
Chinese  Minchasa.  The  subdivisions  of  the  Mid-Kerulon  country  are 
named  after  the  chiefs  of  the  moment,  and  Minchasa  is  a  Chinese  pro- 
nunciation of  Min  Jassak  (Chief  Min),  the  grandfather  of  the  present 
prince  Tnamed  Sanselei  Dordji),  who  is  styled  shortly  Sam  Beise  (Prince 
Sam  or  San).  Min  Jassak  ruled  for  a  long  period,  and  the  Chinese 
traders,  who  are  accustomed  to  attach  permanent  names  to  places, 
continue  to  use  the  designation  by  which  this  part  of  the  Kerulon 
valley  became  first  known  to  them. 
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Sam  Beise  IJrgo  (seat  of  Prince  San)  is  the  principal  trading-place 
on  the  Kernlon ;  caravan  rontes  from  Urga,  Khailar,  and  the  Siberian 
and  Chinese  frontiers  pass  through  it.  There  are  two  large  monasteries 
on  the  north  bank  of  the  river,  and  in  the  neighbourhood  live  the 
representatives  of  forty  Chinese  firms  of  Peking,  Kalgan,  and  Dolon  Nor, 
who  patiently  barter  silks  and  miscellaneous  luxuries  for  cattle,  ponies, 
hides,  and  wooL  The  oldest  of  these  firms  had  commenced  business  on 
this  spot  seventy  years  previously.  During  the  Boxer  convulsion  of 
1900  they  were  all  plundered  and  driven  away  at  the  instigation  of 
some  enterprising  Eussians,  and  at  the  time  of  my  visit  the  prince  and 
his  subjects  were  performing,  under  pressure  from  Peking  and  Urga, 
the  disagreeable  duty  of  indemnifying  the  sufferers,  whose  claims,  of 
course,  exceeded  the  most  sanguine  estimates.  Curiously  enough,  I  had 
met  close  to  Khara-balgas  in  Chaharia  a  band  of  the  chief  offenders  in 
this  robbery,  who  were  under  escort  to  Peking  for  trial  and  punishment 
— it  was  a  striking  illustration  of  what  the  Chinese  Government  can  do 
in  the  administration  of  justice  when  they  are  in  earnest.  These  men 
had  ridden  1000  miles,  and  would  ride  200  more,  on  their  own  ponies, 
to  expiate  an  offence  of  no  special  enormity,  and  the  duty  of  escorting 
them  was  entrusted  to  a  few  of  their  own  friends  and  neighbours. 

At  Sam  Beise  Urgo  the  Eerulon  was  30  to  40  yards  wide  and  easily 
ford  able ;  the  bed  was  sandy,  and  the  water  fairly  clear.  I  noticed  a 
'*  dug-out "  at  one  of  the  fords,  and  was  told  that  it  was  usually  required 
during  summer  freshets.  We  crossed  the  river  at  Sam  Beise,  and 
followed  the  caravan  route  along  the  north  bank  through  half  a  dozen 
tribal  subdivisions  to  the  seat  of  Tsetsen  Khan,  who  is  primus  inter 
pares  of  the  East  Ehalha  princes. 

The  ruins  of  Para-hota  (Tiger  Town)  were  reached  on  August  20. 
They  were  seen  by  Oerbillon  in  1698,  and  his  short  description  might 
stand  for  the  present  day.  There  are  "grands  pans  de  muraille  de 
terre ; "  but  he  exaggerated  the  extent.  I  paced  two  sides,  and  found 
the  enclosure  a  rectangle  of  1600  yards  by  1400.  The  ^rth- walls  are 
now  long  grass-grown  mounds,  4  to  5  feet  high  in  the  centre,  and  30 
broad,  and  outside  them  there  are  traces  of  a  ditch.  Three  hundred 
yards  from  the  centre  of  the  west  wall  and  outside  the  enclosure  there 
is  one  of  the  "  pyramids  "  of  Gerbillon.  It  is  a  dagcba  of  brick,  and  it 
seems  a  marvel  that  a  structure  of  the  kind,  which  was  "half-ruined" 
in  1698,  should  be  erect  in  1902.  It  is  crumbling,  but  still  stands,  and 
its  40  feet  of  height  make  it  a  prominent  landmark.  Inside  the  city 
and  some  200  yards  from  the  centre  of  the  south  wall  there  is  the  other 
of  G^rbillon's  pyramids  in  much 'the  same  condition.  It  is  also  a  dagoha 
or  charten  of  brick,  30  feet  high.  Near  it  I  observed  a  large  mound,  30 
yards  square  and  4  feet  high,  of  building  dSbris — rubble  stones,  broken 
bricks,  and  fragments  of  marble,  but  no  blue  tiles  or  potsherds.  Besides 
this  I  saw  a  few  heaps  of  stones,  which  might  have  been  the  sites  of 
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buildings;  but  the  rest  of  tho  encloanre  was  a  flat  expanse  of  steppe, 
which  conld  not  have  been  much  built  over  at  any  time.  Para-hota 
(Elaproth  rendered  it  Bars-botuo,  from  a  trausl iteration  of  the  Chineee 
ideographs)  is  a  relic  of  the  Yuan  dynastj-,  and  is  aaid  to  have  been 
founded  hy  Toghon  Tiniur  in  the  middle  of  the  fourteenth  oenturj-. 

The  Ehalha  chieftains,  whose  seats  I  had  an  opportunity  of  exa- 
mining— Sam  Beise,  Batur  Jassak,  Akhse  Wang  (these  two  chiefs  had 
died  reoenlly),  Ualai  Daichin  Jasaak.  Taeteen  Jasaak  —  were  housed 
in  the  national  dwellings,  Mongol  ghfr  (circular  felt  tents)  ;  but  thu 
rosidence  of  the  Tsetgeu  Khan  is  a  permanent  brick-and-tile  structure 
of  the  Chineee  type,  and  if  it  were  not  for  a  private  chapel  built  into 
the  sontb-west  angle,  distinguished  by  rod  walla  and  a  gilt  ornament  on 
the  roof,  I  should  not  have  hesitated  to  otass  it  as  a  aeooud-rate  Chinese 
yameii.  All  these  chiefs  live  in  the  neighbourhood  of  their  territorial 
niooafiteriee,  which  are  the  only  fixed  habitations  here  ae  elsewhere  in 
Kaat  and  North  Mongolia.  They  are,  as  a  rule,  of  brick  ;  along  the 
Khaiha  and  Eerulon  I  saw  a  few  which  were  almost  wholly  of  timber. 
In  most  there  are  pavilions  and  porticoes  differing  slightly  from  those 
of  Chinese  Ituddhistio  temples,  but  the  design  of  tho  principal  chapel  is 
often  pure  Tibetan. 

Nearing  the  Tsetsen  Khan's  palace  I  observed,  tethered  to  two  long 
lines  in  the  open  plain,  some  forty  ponies,  of  all  ages,  from  two-year- 
olds  upwards.  It  was  the  racing-stud  of  the  prince,  and  the  moat 
renowned  in  Mongolia.  Baciug  is  the  national  pastime;  it  is,  in  tho 
naain,  a  fair-weather  sport.  From  j\lay  to  August  pony  raoee  are  the 
attraction  at  the  temple  festivals  and  fairs  throughout  East  and  North 
Mongolia,  and  most  oonsiderablo  owners  train  a  selection  from  their 
speediest  ponies  for  the  local  meetings.  A  racing-stud  of  dimensionB 
commensurate  with  rank  and  wealth  is  the  proper  appanage  of  a  prince 
OT  jatnalc,  and  his  "string"  usually  includes  some  of  the  fastest  hoastti 
of  his  district.  The  raoes  are  never  under  10  miles  long;  the  "Derby" 
of  Mongolia  i^  a  contest  over  30  miles  of  rough  steppe.  There  are 
prizes  to  winners,  rarely  of  tempting  value;  in  the  Chahar  country 
the  "stakes"  was  usnally  an  ounce  or  two  of  silver  (2s.  fid.  or  5».). 
I  constantly  heard  of  matches  between  rival  owners  proud  of  the 
ropntation  of  their  stock,  but  seldom  of  serious  wagers  on  the  result. 
It  is  worth  remembering  that  Mongol  races  are  usually  run  under 
ecclesiastical  auspices.  A  race-meeting  I  attended  in  the  Chahar  conntry 
in  18iK)  was  presided  over  by  the  local  'j'-ijen  i  avatar),  and  the  oompetiog 
ponies  were  mostly  owned  by  lamas.  The  great  races  which  take  place 
yearly  at  Urga  are  held  under  the  direct  patronage  of  the  Bogdo  (Lama 
Pope  of  Mongolia),  who  becomes  the  owner  of  all  the  winners.  A 
horse-race  with  a  bishop  in  the  judge's  box,  a  public  chie6y  clerioal, 
no  bookmakers  or  betting,  and  nominal  priKes,  is  a  phenomenon  entitled 
to  a  little  attention  from  an  Kngliahmun. 
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On  Angnet  29  we  broke  camp  from  the  Tset«en  Khan's  headquarters, 
left  the  Eernlon,  which  continuGH  south -west  ward  for  another  100  miles 
before  turning  aharply  to  the  north,  ami  steered  a  direct  uourea  for 
tJrga,  The  Taragilch  Gol,  the  first  perennial  atBnent  of  the  Kerulon 
met  with,  was  passed  between  two  notable  hilis  called  "  The  Lord  "  and 
"  The  Lady  "  (Noyon  tJl  and  Ehaton  Vl),  and  thenceforward  with  a  few 
short  intervals  of  plain  we  were  constantly  making  fairly  sharp  ascents 


or  descents,  nntil  the  Eernlon  valley  was  stmck  again.  The  higher  hills 
were  granite,  and  they  appeared  to  burst  throngh  strata  of  shale  »nd 
slate ;  the  castings  from  the  many  marmot  burrows  were  invariably  a 
sharp  gravel  of  sbale  or  slate.  The  noteworthy  eols  were  the  ITan- 
nnngin  Daban  (3700  feet)  and  the  Joldnngin  Baban  (4000  feet),  both 
of  whioh  taxed  the  temper  and  strength  of  the  cart'Camel.  From  the 
Joldungin  Daban  we  descended  into  the  narrow  valley  of  the  Chinkir 
Gol,  another  afQaent  of  the  Eerulon,  and  west  of  it  on  Sibir  Ul  we  saw 
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for  the  first  time  in  these  parts  a  slender  fringe  of  pine  fores  ^  At  the 
Tsetsen  Khan's  seat  the  Kerulon  was  over  100  yards  wide,  but  fordahle 
everywhere ;  the  bed  was  sand  and  gravel,  and  the  water  still  clonded 
with  sediment.  When  we  passed  it  on  September  2,  it  nvas  split  into 
two  swift  olear  streams  a  mile  apart,  both  of  which  were  formidable 
obstacles  to  carts.  On  September  4  we  crossed  the  water-parting  into 
the  valley  of  the  Tola,  and  next  day  reached  Urga  and  the  bonnteons 
hospitality  of  my  friend,  Mr.  von  Grot,  and  other  members  of  the 
Bassian  colony. 

Ubga. 

Urga  is  the  religions  and  administrative  centre  of  North  and  East 
Mongolia.  It  has  been  often  described,  and  I  fear  that  I  oannot,  in 
the  limits  of  this  paper,  nsefally  add  to  previous  descriptions,  except, 
perhaps,  on  one  point.  I  have  already  mentioned  the  *'  Bogdo."  He 
is  the  pontiff  of  the  Lamaistic  Chnrch  in  North  Mongolia^  is  popularly 
venerated  as  the  third  in  importance  of  the  great  avatars,  or  **  living 
gods,"  coming  after  the  Dalai  Lama  of  Lhassa  and  the  Pantshen  Lama 
of  Tashilnnpo,  and  occnpies  a  political  position  in  the  Mongol  world 
analogous  to  that  of  the  Popes  of  medisBval  Christendom.  The  eccle- 
siastical title  is  Chept8un  Damha  Khutukhtu^  which  was  originally  con- 
ferred by  the  Dalai  Lama  of  Tibet  in  a.d.  1653  on  a  son  of  the  Toshetu 
Khan.  This  prince,  the  first  *'  Bogdo,"  was  the  St.  Paul  of  Mongol 
Lamaism,  and  is  known  in  Mongol  history  as  Undur  Gregen.  Under 
his  advice  the  Khalha  tribes  gravitated  to  China,  rather  than  to  Russia, 
in  1688,  when  the  attacks  of  the  Kalmucks  under  Ghildan  threatened 
their  existence.  He  is  the  "  Grand  Lama  Houtouktou  "  who  figures 
so  largely  in  Gerbillon's  description^  of  the  assembly  of  the  Khalha 
princes  held  by  Kanghsi  at  Dolon  Nor  in  1691.  Ever  since  his  death 
in  1723,  the  Urga  pontifiis  have  come  from  Tibet,  and  the  present 
Bogdo,  the  eighth  "  incarnation "  living  in  Mongolia,  is  the  son  of  a 
steward  in  the  Court  of  the  Dalai  Lama  of  Lhassa^  He  was  bom  in 
1870,  and  was  invested  and  brought  to  Urga  when  a  child  of  four. 
His  education  does  not  seem  to  have  fitted  him  to  fill  the  position 
of  a  living  deity  with  dignity  or  wisdom,  and  since  he  passed  from 
tutelage  the  demands  of  his  court  on  the  purses  of  the  Khalhas  have 
become  a  burdensome  tax.  I  was  a  trifle  surprised  to  learn  that  he  was 
married  and  openly  appeared  at  festivals  with  his  wife  and  child. 
Devout  Mongols  who  are  asked  to  explain  this  mode  of  life,  singular  in 
the  head  of  a  celibate  church,  assert  that  it  is  a  subjective  hallucination 
only  apparent  to  the  unfaithful. 

The  Kentei  Mountains. 

After  arranging  for  the  disposal  of  my  camel  caravan,  I  made  a 
rapid  journey  with  Mr.  von  Grot  through  Jun  Khure  to  some  gold- 
mines on  the  Terelchi  Gol,  150  miles  north-east  of  Urga.    The  Terelchi 
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Ib  one  of  the  upper  feeders  of  the  Eemlon,  and  the  gold-mines  here  and 
on  the  Iro  river  (a  feeder  of  the  Selenga)  are  worked  by  a  Bassian 
company,  which  holds  a  monopoly  of  mining  enterprise  in  the  Tsetsen 
and  Tushetn  Khanates.  Many  of  the  valleys  radiating  from  the  Kentei 
range  are  auriferous,  and  some  are  evidently  rich  enough  in  gold  to 
repay  the  attention  of  capitalists.  I  may  mention  here  that,  with  the 
exception  of  gold-washings  on  the  east  slopes  of  the  Southern  Ehingan, 
I  neither  saw  nor  heard  of  mineral  products  of  any  oommeroial  import- 
ance until  I  reached  the  Eerulon. 

A  two-days'  ride  from  the  Terelohi  gold-mines  along  the  Eerulon — 
now  a  shallow  stony  stream  of  variable  width,  rapid  and  dear — through 
lone  valleys,  which  are  marshy  in  summer  and  frozen  during  the 
remainder  of  the  year,  brought  me  to  the  foot  of  the  Eentei  massif. 
This  is  the  holiest  of  the  many  holy  mountains  in  Mongolia.  Thither 
every  autumn  the  Manchu  Amban  comes  from  Urga,  with  a  retinue  of 
magnitude,  to  make  oblation  to  the  great  nature-spirits,  and  Mongols 
and  Chinese  alike  make  pilgrimages  from  great  distances  to  enlist  their 
favour. 

Our  camping-place  (4500  feet)  was  strewn  with  the  remains  of  fires, 
mutton  bones,  skeletons  of  camels,  felled  logs,  and  broken  carts,  relics  of 
the  yearly  visits  of  the  Urga  Amban.  I  rode  up  the  mountain,  through 
a  thick  forest  of  pine,  larch,  and  cedar,  to  the  dalai  (ocean),  the  sacred 
lakelet  on  the  south  slope  of  Eentei.  It  is  an  irregular  oblong,  1000 
yards  from  east  to  west,  by  300  to  400,  and  approximating  5600  feet 
above  sea-level.  Of  course,  the  Mongol  guide  (a  pleasant  lama  friend  of 
Mr.  von  Grot)  said  that  it  was  bottomless,  but  the  water,  though  limpid, 
had  not  the  dark  azure  of  great  depths.  The  shore  is  easily  accessible 
on  the  east  side ;  elsewhere  the  rooks  rise  steeply  from  the  water's  edge. 
Bleached  driftwood  cumbered  this  east  beach,  and  a  large  cbo  was 
formed  of  it,  before  which  our  lama  prayed  long  and  earnestly  and 
burnt  a  paper  invocation.  He  also  drank  some  of  the  water,  which  is 
credited  with  therapeutic  qualities  of  supernatural  origin.  I  have 
seldom  felt  the  charm  of  a  scene  so  much,  and  I  noticed  that  both  of 
my  companions,  the  lama  and  a  matter-of-fact  Chinese  soldier,  were 
unusually  silent  and  contemplative. 

Next  morning  (September  21)  we  mounted  to  the  summit  of  EenteL 
At  7  a.m.  in  our  camp  the  thermometer  stood  at  29°,  but  as  we  emerged 
on  the  exposed  ridge  above  a  strong  nor'-wester  drove  it  down  to  17^ 
and  the  crests  of  the  higher  hills  were  veiled  with  snow.  In  half  an 
hour  we  reached  the  main  altar  where  the  Amban  worships.  Before 
a  large  tree  o6o,  festooned  with  prayer  flags,  there  are  rough  tables 
of  larch,  with  a  boarding  in  front,  on  which  the  Amban  kneels,  and 
before  this  again  there  was  a  large  earthenware  cauldron  full  of  airah 
(fermented  mare's  milk).  Our  lama  stirred  the  airah  with  a  pole,  and 
produced  from  the  depths  remains  of  haiakh  (scarf-offerings),  walnutSf 
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luid  t«a~le&veH.  Cloee  by  the  cauldron  on  tho  lop  of  a  stuall  stone  pile 
I  aotioQd  some  clay  masks,  open-jawod,  of  conepiouously  evil  expreoioD. 
The  gronnd  was  <xivered  with  walauta,  cheese,  ha{aJch,  and  TibeUo 
prayers  written  on  oalioo  and  on  paper.  The  lama  proetrated  himself 
ihrioe  at  full  length  before  the  oho,  and  added  a  rag  to  it ;  the  Chinese 
guard  contented  himeelf  with  one  prostration  and  an  offering  of  a  piece 
of  bread,  which  he  placed  at  the  foot  of  tho  tree.  Ou  my  return  jonmey 
I  disturbed  a  capercailzie  wbo  was  feeding  on  the  waluubs  around  this 
altar,  and,  seoure  in  tho  prohibition  against  shooting  on  the  sacred 
mountain,  he  perched  on  a  branch  close  by  and  watched  me  take  some 
photographs. 

The  summit  (6600  feet)  was  reached  without  dlEBculty,  except  for 
the  wind.  The  pilgrimages  of  centuries  have  marked  reoo^izable 
paths,  and  Mongols  ride  the  whole  way  up  over  tree-roots  and  fall«u 
trunks.  The  slojie  was  forested,  but  the  broad  uneven  orest  was  blown 
bare  of  trees,  and  its  surface  was  a  mass  of  large  loose  atones  of  irre- 
gular shapes.  When  approaching  the  mountain,  I  oliserred  ft^m  a 
distance  of  G  mileu  a  rounded  buiis  on  the  summit  which  had  been 
mentioned  to  me  by  S£r.  von  (jrot.  I  clambered  over  this,  and  fonnd 
it  to  be  an  oval  tumulus,, 2J0  yards  long  east  and  west,  and  200  yards 
north  and  south,  of  the  same  loose  stones  which  cover  the  mountain.  I 
hud  no  doubt  that  it  was  a  human  creation.  There  are  two  large  stone 
obo  on  the  crest  of  the  tumulus,  and  on  one  of  them  there  were  tho 
remains  of  a  bronze  censer.  From  a  fragment  of  a  Mauchu  inscription 
on  this,  which  I  copied,  M.  Dolbejev,  of  the  Russian  Consulate  at  Or^, 
read  the  date  of  the  twelfth  year  of  Chien-tung  (a.d.  1748). 

This  is  a  remarkable  tumulus,  probably  the  largest  in  Uonj^lia.  I 
am  unable  to  believe  that  it  ia  merely  a  prayer  cairn,  and  it  is  a  oon- 
jeotnre  of  Mr.  von  Grot,  which  I  think  is  entitled  to  attention,  that  we 
have  here  the  veritable  tomb  of  Jinghis.  Though  we  are  informed 
that  the  body  of  Jinghis  was  home  secretly  from  the  north  of  Sbansi, 
where  he  died  (a.d.  1227),  into  Mongolia,  and  that  the  guards  killed 
every  one  they  met  "  sur  oette  longue  route,"  to  prevent  the  news  of 
his  death  spreading  prematurely,  thers  is  no  indication  that  the  place 
of  burial  was  kept  a  secret,  and  it  ia  singular  that  it  ia  not  definitely 
known  to  Mongols.  It  is  true  that  Fotanin  discovered  in  1 B84,  in  the 
north-east  comer  of  the  Ordos  country,  a  shrine  composed  of  two  felt 
tenle  and  some  wooden  huts,  which  is  said  locally  to  mark  the  "  remains  " 
of  Jinghis ;  but  this  appears  to  be  a  merely  local  beliof  at  variance  with 
all  the  earlier  records.  U'Uhason,  on  the  authority  of  Kaeohid  (who 
wrote  seventy  or  eighty  yeirs  alter  the  death  of  Jinghis),  says  that 
Jinghis  was  buried  "  aur  I'une  des  montagues  qui  formeut  la  ohaine  da 
Bourcan-CaldouQ,  d'oii  sortent  les  fleuves  Onan,  Keroulan,  et  Tonla," 
and  he  concludes  that  "on  peut  admettre  comme  certain  d'aprje  le 
temoigoage  de  £asohid,  de  Maico  Polo  et  de  Ciaubil,  ^ue  Tohinguis- 
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Kban  et  plusieurs  priaces  de  8a  d}aia8ti&  furoDt  enterroB  pr6a  des  souroes 
de  I'Onon  et  du  Keronlan."  In  a  note  to  bis  translation  of  a  portion  of 
llaachid,  Quatrem^re  says,  "II  me  parait  done  bien  demontro  que  la 
moatagoe  de  Bourkhan-Kaldoun  est  identiqne  avec  oelle  que  lea 
jyianohouB  appelleat  San-aJin  (la  montagno  do  Han  ou  de  Eanj  et  que 
le  P.  (rorbillon  diSaigne  sous  le  nom  de  Keutoy."  Saanang  Setzen  names 
tbe  burial-place,  "  Yekeh  Utek  lietween  the  north  slope  of  the  Altai 
Khan  and  the  south  slope  of  the  Kentei  Ehau,"  and  In  lUs  description 
of  the  fuueral  meutioDs  that  the  two-wheeled  cart  bearing  the  coffin 
stuck  in  the  '■  blue  clay  soil "  (this  would  point  to  the  marshy  valleys 
of  the  Upper  Kemlnn),  and  that  a  mound  was  raised  over  the  grave. 


The  official  Yiian  history  places  tbe  interment  on  Mount  ICinien,  north 
of  the  Gobi,  which  was  also  the  seimlchro  of  Jinghis'  BncceBsors, 
Gaubil  remarks  that  the  position  of  Meant  Kinieu  is  not  stated  exactly 
in  this  history,  but  he  adds,  "  plusieurs  seigneurs  Moii'jous  de  la  famille 
de  Gentohiscan  out  dit  ioi  (Peking)  que  Gentchiscan  est  enterre  sur 
la  montagne  de  fl^an^ Montague  Han,  lat.  47'  64',  long,  '.f  3'  Occident." 
To  me  it  seems  that  ^louut  Kentei  is  indicated.  The  possible 
alternative  is  the  Bogdo  Ul  closing  the  Urga  valley  on  the  south,  still 
Qiilled  Han-shan  (Khan-ul,  the  Han  Alin  of  D'Anville's  map)  by  Chinese, 
on  the  crest  of  which  there  is  also  a  tumnlna  of  some  dimensions. 
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I  may  remark  here  on  the  curious  analogy  between  the  Kentei 
Shan  and  Paik-tu  San,  the  sacred  mountain  of  North  Korea.  On  tho 
flanks  of  both  three  rivers  take  their  rise — ^Tumen,  Yala,  and  Sungari 
on  Paik-tu  San ;  Onon,  Kerulon,  and  Tola  on  Kentei — there  are  holy 
lakes  near  the  summits  of  both,  and  both  are  revered  officially.  These 
official  obeisances  in  the  case  of  Kentei  are  performed  on  the  slope  of 
the  mountain,  but  the  Korean  officials  are  content  to  worship  their 
'*  ancestral  mountain  "  from  the  first  point  of  vision,  which  is  probably 
70  miles  off: 

Tomb  of  Tonyukuk. 

I  returned  rapidly  to  the  Torelchi  mines  and  Urga,  and  on 
September  27  visited,  in  company  with  Mr.  Evstifeyev,  a  Bussian 
friend  who  is  well-versed  in  Siberian  archaeology,  the  tomb  of  Tonyokuk 
(Tonjukuk).  It  lies  in  a  broad  open  valley  called  Bain  Sukht,  some 
8  miles  south  of  the  Tola,  and  an  easy  day*s  ride,  say  30  miles,  south- 
east of  Urga.  When  I  reached  this  remarkable  monument,  which 
stands  prominently  on  swelling  ground  2  miles  from  the  base  of  the 
higher  hills,  I  could  not  help  reflecting  on  the  curious  flEust  that  two 
scientific  expeditions,  the  Finnish  of  1890,  and  the  Bussian  of  1891 
under  Badlov,  specially  equipped  for  archadological  researches,  had 
spent  some  days  at  Urga,  and  a  score  of  other  scientific  and  inquiring 
travellers  had  passed  within  a  few  miles,  without  hearing  of  its  exist- 
ence. It  is  a  striking  illustration  of  the  narrow  circle  within  which 
information  on  any  Mongol  antiquity  is  obtainable,  and  should  be  an 
incentive  to  further  leisurely  and  systematic  search.  Madame  Klementz, 
the  intrepid  wife  of  the '  well-known  Siberian  archaeologist,  stumbled 
across  it  in  her  botanical  excursions,  and  fortunately  was  alive  to  the 
importance  of  the  old  Turkish  inscriptions  covering  two  upright,  rudely 
squared  stones.  These  have  been  deciphered  by  Badlov,  and  the 
history  of  Tonyukuk,  an  old  Turkish  hero,  who  flourished  in  the  seventh 
century,  has  been  pieced  together  from  Chinese  sources  by  Prof.  Hirth. 
I  am  only  concerned  here  to  mention  that  on  September  28  of  last  year 
a  hole  had  been  dug  recently  in  the  tomb  enclosure,  and  the  brickwork, 
which  evidently  protects  the  sepulchre,  exposed.  For  superstitious 
reasons,  Mongols,  as  a  rule,  are  the  last  persons  to  commit  this  sort  of 
vandalism,  and  it  was  the  impression  of  Mr.  Evstifeyev  and  myself  that 
foreign  influence  might  be  responsible  in  this  instance  In  any  case, 
it  is  altogether  desirable  that  some  intelligent  supervision  of  this 
almost  unique  monument  should  be  instituted  to  put  a  stop  to  further 
demolition  by  unskilled  and  unscientific  persons. 

The  Obkuok  Valley  and  Erdeni  Tsu  (Karakouum). 

I  spent  the  greater  part  of  October  in  another  rapid  expedition  to 
the  Orkhon  river  and  Erdeni-Tsu,  in  company  with  M.  Evstifeyev. 
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The  wide  valley  of  this  great  affluent  of  the  Selenga  abounds  in  luxuriant 
pastures,  the  great  attraction  for  nomads,  and  it  is  safe  to  oonolude,  from 
the  many  monuments  and  ruins  whioh  have  been  discovered  of  late 
years,  that  this  favoured  region  was  the  centre  of  the  old  Turkish  and 
Uigur  dominions,  as  it  was  the  headquarters  of  Ogotai  and  his  imme- 
diate successors.  Since  Yadrintsev  discovered,  in  1885,  the  bilingual 
monuments  (Chinese  and  old  Turkish)  in  honour  of  the  last  great 
Turkish  Khan,  Mogilan,  and  his  brother  Kultegin,  two  scientific  expedi- 
tions have  examined  this  neighbourhood,  and  the  results  have  been 
published  by  the  Finno-Ugrian  Society  of  Helsingfors,  and  by  the 
Russian  Imperial  Academy  of  Sciences.  The  great  finds,  of  course, 
were  the  long  inscriptions  in  an  unknown  writing,  of  which  some 
fragmentary  specimens  had  been  found  in  the  Yenesei  valley  from  the 
days  of  Messerschmidt.  With  the  new  material  obtained  from  the  tombs 
of  Kultegin  and  Mogilan,  Prof.  Thomson  of  Copenhagen,  whose  scholarly 
ingenuity  in  this  matter  has  scarcely  been  noticed  adequately,  was  able 
to  supply  the  key  which  Hadlov  applied,  and  we  now  know  the  purport 
of  these  inscriptions.  They  confirm  the  national  Turkish  traditions 
which  Baschid  and  Jowaini  have  handed  down  from  lost  Uigur  books, 
that  the  valleys  of  the  Orkhon  and  upper  Selenga  were  the  original 
home  of  the  Turks. 

I  must  sound  a  note  of  warning  with  regard  to  the  tomb  of  Kultegin. 
The  local  Mongols  received  orders,  in  1896  or  1897,  from  the  Chinese 
Government  to  preserve  the  Chinese  inscription  (the  Chinese  inscrip- 
tion is  on  one  side  of  the  stone,  and  the  Turkish  on  the  reverse  side), 
and  when  I  visited  the  tomb  on  October  15  it  was  sheltered  by  a  solid 
brick-and-tile  structure  of  Chinese  pattern.  Unfortunately,  the  walls 
are  built  up  to  the  sides  of  the  memorial  stone,  the  joints  between  it 
and  the  walls  are  oemented,  and  it  is  now  impossible  to  examine  the 
Turkish  inscription,  which,  of  course,  must  suffer  in  damp  seasons  by 
being  boxed  up  in  this  fashion.  It  was  especially  irritating  to  see 
that  the  workmen  sent  to  construct  this  shelter  had  obtained  their 
l^asement  course  of  grey  granite  by  chiselling  2  feet  off  the  side  of  an 
enormous  sacrificial  stone  or  plinth.  I  venture  to  invite  the  attention 
of  Russian  archaeologists  to  this  alarming  treatment  of  one  of  the  most 
interesting  antiquities  in  Northern  Asia. 

The  turning-point  of  my  Orkhon  journey  was  Erdeni-Tsu,  which  is 
marked  on  the  old  Jesuit  maps  as  Erdeni  Chao.  ErJeni-Tsu  was  the  first 
lamaistic  shrine  established  in  the  Khalha  Khanates,  and,  according 
to  Mongol  records  which  have  been  translated  by  Pozdny^ev,  it  was 
founded  in  1586  in  the  city  which  had  been  the  residence  of  Jinghis' 
son,  Ogotai ;  that  is  to  say,  in  the  old  Mongol  capital,  Karakorum. 
The  existing  monastery,  which,  if  it  is  overshadowed  politically  by 
those  of  Urga,  is  still  the  most  venerated  of  Mongolian  holy  places,  is 
a  collection  of  temples  and  shrines  enclosed  by  a  square  of  mud  walls. 
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500  yards  in  the  side  and  15  feet  high.  It  lies  on  the  north  slope  of 
low  bare  hills,  but  westward  the  view  is  bounded  by  the  forested  ridges 
of  the  Ehangai  range.  The  walls,  as  nsnal,  face  the  cardinal  points; 
there  is  a  large  gate  in  the  centre  of  each,  and  white  dagobas  (Bcherghay, 
built  at  intervals  of  20  to  25  yards,  take  the  place  of  baationB,  There 
are  a  number  of  old  monumental  stones  with  inscriptionB,  which  the 
EadloY  Expedition  examined,  but  I  was  most  interested  by  the  uneven 
space  north  and  north-east  of  the  monastery  walls.  There  one  finds  tn 
area  of  three-quarters  of  a  square  mile  covered  with  irregular  mounds, 
which  attract  notice  at  once  as  not  being  natural.  Walking  over  this 
I  observed  pieces  of  tiles,  broken  bricks,  and  occasional  lumps  of  granite, 
which  showed  traces  of  the  chisel.  At  first  I  thought,  seeing  a  number 
of  refuse  heaps  scattered  about,  that  these  bricks  and  tiles  might  have 
been  deposited  in  the  course  of  the  last  three  hundred  years  by  the 
inhabitants  of  the  monastery,  but  I  had  opportunities  of  assuring 
myself  that  they  were  really  independent  remains  of  old  buildings. 
A  portion  of  one  of  the  mounds  had  been  worn  at  the  side  by  cart 
traffic,  and  another  had  been  excavated  recently ;  and  in  the  exposed 
parts  I  saw  bricks  and  tiles,  whole  and  broken,  embedded  in  the  earth 
in  a  manner  to  banish  all  doubt.  This  area  is  the  site  of  an  ancient 
town  which  has  been  covered  by  aerial  action,  assisted  by  a  yearly 
thatch  of  dwarf  artemisia  and  gra[s8es.  '  At  a  mile  and  a  half  to  the 
north  of  the  monastery  I  struck  a  halgas^  running  east  and  west  for 
1200  paces,  and  north  and  south  again  for  800.  Earakorum  undoubtedly 
lay  in  this  part  of  the  Orkhon  valley,  and  though  Paderin  was  under  tbe 
justifiable  impression  when,  in  1873,  he  visited  Khara-balgas,  which  is 
20  miles  north  of  Erdeni-Tsu  and  is  now  believed  to  have  been  the 
headquarters  of  an  Uigur  king,  that  he  had  found  the  site  of  Ogotai's 
capital,  the  evidence  of  the  Erdenin  Erikhe  produced  by  Pozdnyeev,  and 
the  existence  of  the  ruins  I  have  roughly  described  above,  make  it  more 
than  probable  that  Erdeni-Tsu  is  the  real  site.  If  the  Mongols  could 
be  won  from  their  present  rabid  opposition  to  archaeological  delving,  it 
might  be  possible  to  change  this  probability  into  a  certainty.  # 

My  return  journey  to  Urga,  and  eventually  to  Eiakhta  (Troit- 
skosavsk),  Yerkhne  Udinsk,  and  the  Great  Siberian  Railway,  does  not 
call  for  any  observation  in  this  paper. 


Mr.  Campbell's  Map. — The  map  is  constructed  from  a  route  survey  by  sub- 
surveyor  Chabeh  Singh,  in  conjunction  with  Mr.  Campbell. 


The  Chairman  (Colonel  G.  E.  Church,  Vice-President):  Our  paper  this  eveoing 
will  be  read  by  an  old  friend  of  the  Society,  who  some  twelve  years  ago  appeared 
before  us  and  read  a  paper  on  an  interesting  voyage  which  he  made  in  Korea. 
Since  that  time  his  long  residence  in  China  has  made  him,  perhaps,  the  best 
person  possible  for  the  explorations  which  he  has  made  in  Mongolia.  I  may  say 
that  he  was  with  Sir  E.  Seymour  in  the  attempt  to  relieve  the  Legations  in  Peking 
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during  tie  Boxer  moTement,  and  afterwards  at  Tientsin  he  was  seriously  wounded, 
lie  was  for  a  long  time  a  Chinese  Secretary  of  Legation,  so  that  bis  numerous 
quali  float  ions  for  giving  us  an  interesting  paper  scarcely  need  to  be  enlarged  upon. 
I  will  call  upon  him,  therefore,  to  take  us  with  him  this  evening  to  Mongolia. 

After  the  reading  of  the  paper — 

Colonel  Manifold  said :  I  am  afraid  I  can  say  very  little  on  Mr.  Campbell's 
most  interesting  paper,  because  I  am  not  acquainted  actually  with  Mongolia. 
It  has  now  been  recognised,  I  am  glad  to  say,  that  particular  attention  must 
be  paid  to  particular  provinces,  so  that  a  man  who  has  studied  one  province  in 
China  will  probably  know  very  little  about  a  distant  one.  It  so  happens  that 
I  chieBy  paid  attention  to  provinces  in  the  very  opposite  extreme — the  provinces 
of  the  upper  Yangtse,  so  I  cannot  say  much  about  the  paper  beyond  that  I 
recognize  what  great  value  it  must  be  to  geographical  research.  Mr.  Campbell 
has  hardly  laid  enough  stress  on  the  admirable  survey  he  carried  out — ^amost 
accurate  one.  Lately,  wherever  exploration  work  has  been  carriel  on  in  China, 
a  careful  plane-table  survey  has  been  made,  and  such  a  survey  is  not  only  of  interest 
to  us  from  a  geographical  point  of  view,  but  also  from  the  fact  that  China 
is  one  of  the  great  places  we  have  to  look  forward  to  for  future  trade  as  other 
countries  get  shut  off,  and  there  is  no  doubt  bat  that  a  great  development  is  likely 
to  take  place  of  British  commercial  interest,  and  all  accurate  survey  that  is  carried 
out  must  invariably  help  to  solve  the  problems  which  bear  upon  commerce.  I 
had  the  pleasure  of  spending  a  year  at  Peking  with  Mr.  Campbell  just  after  the 
relief  of  the  Legations,  and  I  do  not  think  it  is  recognized  what  tremendous 
geographical  ardour  Mr.  Campbell  must  have  had  to  carry  him  through  his  journey. 
During  that  year  he  was  badly  laid  up,  suffering  from  the  effects  of  the  wound  he 
received  when  acting  as  one  of  the  defenders  of  Tientsin — a  siege  which  has  cot 
had  nearly  enough  attention  given  to  it.  It  was  a  very  mcch  more  important 
siege  than  that  of  Peking,  as  the  Chinese  made  a  much  more  determined  attack, 
and  Mr.  Campbell,  in  spite  of  the  fact  that  he  was  suffering  for  a  whole  year  fiom 
this  wound,  never  allowed  it  to  deter  him  from  making  this  journey.  In  conclusion, 
I  can  only  say  I  have  listened  with  great  pleasure  to  his  paper,  and  I  am  sure  his 
remarks  are  cf  the  greatest  value. 

Mr.  Delmar  Morgan  :  I  cannot  add  very  much  to  what  has  already  been  eo 
admirably  told  by  Mr.  Campbell  of  Mongolia.  We  are  all,  I  feel  sure,  delighted  to 
welcome  him  home  after  his  long  period  of  foreign  service,  during  which  he  dis- 
tinguished himself  so  greatly.  Notwithstanding  the  illness  and  wound  from  which 
he  suffered,  he  has  succeeded  in  accomplishing  a  remarkable  journey  through  a 
little-known  part  of  Mongolia,  and  has  communicated  the  results  of  his  observations 
and  investigations  in  the  paper  we  have  heard  read  this  evening.  Few  travellers 
have  visited  the  supposed  site  of  Jinghus  Khan's  capital,  and  those  few  mostly 
Russians.  That  conqueror  founded  an  empire  so  vast  that  it  comprised  nearly  the 
whole  of  Asia  and  extended  to  Eastern  Europe,  and  in  the  words  of  the  late  Sir 
Henry  Yule,  writing  of  the  times  of  ihe  Venetian  mediaeval  travellers,  "In  Asia 
and  Eastern  Europe,  scarcely  a  dog  might  bark  without  Mongol  leave."  Jinghiz 
and  his  descendants  founded  the  Yuan  dynasty  of  China,  and  this  country  is  to  this 
day  ruled  by  Manchu  sovereigns  of  the  same  stock  as  the  Mongols.  Sir  Henry 
lloworth  hsH  told  us  in  his  history  of  the  princes  and  tribes  of  the  Mongols,  and  he 
might  have  made  some  interesting  remarks  on  Mr.  Campbell's  paper  had  he  been 
here  this  evening,  e8i)ecially  with  reference  to  the  discovery  of  the  supposed  burial- 
place  of  Jipghiz.  The  Khalkas  are,  as  the  lecturer  told  us,  the  finest  specimens  of 
the  race,  inhabiting  the  northern  parts  bordering  on  Russia,  while  to  the  south  the 
Tsakhars,  or  Chakhars,  have  mixed  with  the  Chinese  and  lost  much  of  the  Mongol 
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type  and  character.  Mongolia  may  yet  play  an  important  part  in  the  future  of 
Asia,  owing  to  the  facilities  its  vast  plains  afford  to  the  constraction  of  railrotdi 
converging  on  China.  The  Russians  are  making  a  special  study  of  it,  e^.  Possdnfyeffi 
great  work  referred  to  hy  Mr.  Camphell,  and  it  is  hardly  douhtful  that  in.  course  of 
time  they  will  open  np  communications  through  it  as  they  have  done  in  Western 
Turkestan  and  Manchuria.  Nothing  is  more  remarkable  than  the  reTolation  they 
have  brought  about  within  the  last  twenty  or  thirty  years  by  their  conquests  in 
Central  Asia,  and  all  geographers  and  travellers  must  feel  grateful  to  them  for  the 
ease  and  security  with  which  the  most  remote  and  formerly  inaccessible  regions  cao 
now  be  reached. 

The  Chairman  :  Perhaps  the  most  interesting  and  fascinating  r^ons  of  this 
Earth  are  the  arid  ones,  and  f  specially  that  great  belt  which  extends  from  the 
Atlantic  ocean  through  to  the  Pacific,  crossing  the  Sahara,  Arabia,  Perdia,  and 
Central  Asia,  until  we  reach  the  great  tableland  Mongolia*    The  latter,  I  believe, 
is  about  3000  feet  above  the  sea,  1700  miles  in  length  from  east  to  west,  and 
1000  miles  in  width.    Part  of  this  area  is  occupied  by  the  great  desert  of  Gobi, 
1200  miles  long  and  about  500  miles  wide.     This  central  Asian  plateau  has 
given  the  world  a  great  deal  of  history.     The  Mongolian  race,  tough,  hardy, 
brought  up  in  a  climate  whore  there  are  extremes  of  heat  and  cold,  raising  their 
flocks  and  herds,  here  to-day,  there  to-morrow,  always  restless,  always  war-like, 
always  predatory,  they  have  made  their  mark  upon  the  history  of  the   world 
])erhaps  as  no  other  people  have  over  so  long  a  period,  and  therefore  the  paper 
to  which  wd  have  listened  this  evening  regarding  Mongolia  is  of  peculiar  interest 
I  would  like  to  call  your  attention  to  what  it  was  that  enabled  these  Mongolian 
and  Central  Asian  tribes  to  make  their  wars  and  keep  all  humanity  in  tormttL    It 
was  the  horse.    Mongolia  is  his  native  home,  and  from  time  immemorial  he  has 
been  the  link  by  which  the  tribes  have  sustained  a  rudimentary  form  of  society. 
So  long  as  he  offered  the  fastest  means  of  locomotion,  so  long  as  he  enabled 
them  to  mobilise  their  forces  and  pour  their  hordes  upon  the  sedentary  races,  so 
long  they  dominated  the  position ;  but  when  modern  invention  created  means  of 
better  mobilization,  when  the  railway  came,  when  organized  armies  were  formed, 
when  modem  methods  of  defence  became  known  and  gunpowder  began  to  make 
havoc,  the  day  of  the  nomad  was  done.    He  began  to  be  tamed  down,  and  for  his 
taming  perhaps  the  civilized  world  is  more  indebted  to  Russia  than  it  is  willing  to 
acknowledge.    And  Russia,  having  put  her  hand  to  the  plough,  has  dominated,  as 
it  were,  all  these  wandering  races,  and  probably  cannot  stop  until  the  task  is  com- 
pleted.   Therefore  it  is  that  a  remarkable  comparison  may  be  made  between  the 
pastoral  and  nomadic  races  and  the  sedentary  ones.    Up  to  the  time  the  horse  was 
the  fastest  means  of  moving  armies,  the  pastoral  and  nomadic  races  were  masters  of 
the  world.  When  they  were  dominant,  they  so  threatened  the  Chinese  Empire  that 
the  Chinese  had  to  build  the  Great  Wall  about  220  B.O.;  but  four  centuries  after- 
wards a  series  of  terrific  onslaughts  from  the  Mongolians  conquered  China  and 
divided  it  into  a  northern  and  southern  empire.    Afterwards,  in  1213,  came  Jinghiz 
Khan,  that  great  conqueror  of  whom  you  have  heard  mention  already.     He 
victoriously  stormed  over  the  Great  Wall  with  a  vast  army.    Then  followed  Kublai 
Khan  in  1260 ;  he  overran  Chioa  and  established  the  Ten  dynasty,  which  lasted 
over  a  century.    Later  the  Mongolians  assisted  the  Manohus  under  Choun-Tchi, 
who  in  the  latter  half  of  the  fourteenth  century  captured  Peking  and  founded  the 
dynasty  which  still  rules  the  Flowery  Land.    But  it  is  a  curious  fact  that,  while 
the  nomad  race  has  so  often  been  the  conqueror  of  China,  China  has  always  absorbed 
its  conquerors.  I  think,  as  the  hour  is  late,  I  will  mske  no  further  remarks,  but  on 
your  behalf  I  assume  the  honour  of  conveying  to  Mr.  Campbell  your  cordial  thanks 
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for  his  lecture,  and  to  those  tbaoki  I  hope  I  may  be  permitted  to  add  my  own  and 
my  full  appreciation  of  the  knowledge  which  he  has  conveyed,  and  which  has  thrown 
light  upon  a  very  interesting  region  of  this  Earth^s  surface. 


BATHYMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND,  • 

Under  the  DirecUon  of  Sir  JOHN  MURRAY,  E.O.B.,  F.R.S ,  D.Sc,  etc., 

and  LAURSKGB  PULLAR,  F.R.S.E. 

Introductory. 

During  the  past  season  the  survey  of  the  Scottish  fresh-water  loohs 
has  been  continued  with  success.  The  bathymetrical  survey  of  nearly  all 
the  principal  lochs  on  the  mainland,  on  the  Orkneys,  on  the  Shetlands, 
and  on  the  Lews,  has  now  been  completed;  the  field-work  for  the 
present  year  was  brought  to  a  dose  towards  the  end  of  October.  Next 
spring  the  field-work  will  be  again  resumed,  and  it  is  believed  that,  in 
the  course  of  a  few  months,  the  remaining  lochs  of  Scotland  will  have 
been  surveyed — at  least  all  the  lochs  exceeding  half  a  mile  in  length, 
on  which  there  are  rowing-boats. 

During  the  past  summer  a  small  yacht  was  permanently  anchored 
in  300  feet  of  water  in  Loch  Ness,  and  connected  with  the  shore  by 
means  of  an  electric  cable.  On  board  the  yacht  three  cables  were  fitted 
up  with  platinum  resistance  thermometers,  which  could  be  lowered  to 
varying  depths ;  the  temperature  at  these  depths  could  then  be 
recorded  on  shore.  The  results  show  very  remarkable  changes  of 
temperature,  especially  at  depths  of  200  and  250  feet,  apparently 
depending  on  the  direction  of  the  wind  blowing  over  the  surface  of 
the  loch.  At  the  same  time  temperature  observations  have  been 
carried  out  on  board  a  small  steam-yacht  with  the  ordinary  reversing 
thermometers,  all  along  the  length  of  the  lake. 

A  large  number  of  other  physical  observations  have  also  been 
curried  on,  and  the  biologists  have  been  examining  in  great  detail 
the  bathymetrical  distribution  of  organisms  in  Loch  Ness  and  some 
adjacent  lochs.  These  observations  will  be  continued  at  Fort  Augustus 
during  the  coming  winter  by  members  of  the  Lake  Survey  staff,  and 
the  results  will  be  published  at  a  later  date. 

♦  Continued  from  p.  269.  Maps,  p.  600.  Map  I.  shows  Loch  Tummel,  the  contour- 
lines  of  depth  being  drawn  in  at  25,  50,  75, 100,  and  125  feet.  Maps  IL  and  III.  show 
Loch  Tay  in  two  portions,  the  contour-lines  of  depth  being  drawn  in  at  50, 100,  200, 
300,  400,  and  500  feet.  Map  IV.  shows  Lochs  Deroulioh,  Scoly,  Ordie,  na  Graige  and 
Kennard,  and  Skiach,  the  contour-lines  of  depth  being  drawn  in  at  10,  25,  and  50  feet. 
Map  y.  shows  Lochs  Broom,  Essan,  Lochan  Breaclaich,  Loclian  na  Lairige,  Loohs 
Daimh  and  Giorra,  the  contour-Iini  s  of  depth  being  drawn  in  at  5,  10,  25,  50,  and  75 
feet. 
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Part  III. — Locas  of  Tas  Tav  Bass. 
Tho  present  commnnication  deale  with  the  loclis  of  the  Tmy  basin, 
in  coDtinuation  of  the  paper  published  in  September  Ikst.  The  next 
paper,  completing  the  account  of  the  Tay  basin  looha,  will  be  published 
in  Januarj,  and  will  be  aooompanied  by  a  description  of  the  geology 
of  the  region  by  Dr.  John  Horne,  f.r.s.,  and  Dr.  B.  N.  Peaoh,  F.fi.s., 
including  a  geological  map. 

7.  Loch  Tummei. 
Looh  Tummel  is  situated  amid  beantifnl  eoeneiy,  rock,  wx>od,  and 
water  being  combined  in  such  a  way  as  to  present  pictnres  of  rare 


luvuliiiesB,  Uio  oresta  of  Farragon,  Meall  Tarruinn  Chon,  and  Sohie- 
hallion  rilling  to  great  heights  to  tho  south  and  south-west.  It  con- 
tains largo  trout  and  a  great  many  piko.  Loch  Tummel  is  2|  miles 
in  length,  with  a  maximum  breadth  of  half  a  mile,  tho  mean  breadth 
being  a  little  over  one-third  of  a  mile,  or  13  per  cent,  of  the  length. 
its  waters  cover  an  area  of  630  acres,  or  rather  IcfS  than  a  square 
mile.  It  drains  directly  an  area  of  621  square  miles,  but  since  it 
receives  the  outflow  from  Lochs  RbduocIl,  Laidon,  Ba,  etc.,  its  totjil 
drainage  area  is  about  306  square  miles,  or  312  times  the  area  of  the 
looh.  Nearly  300  soundings  were  takcu  in  Loch  Tummel,  the  maxi- 
mum depth  observed  being  128  feet,  or  4  feet  more  than  the  n 
depth  recorded  by  Mr.  Gran t-Wil son,  who  took  123  soundings  i 


ISH-WATEB  LOCHS  OP  8C0T1.AND. 

The  volume  of  water  contained  iti  the  loch  is  eetimated  at  l,,^16,*i35,000 
cubit;  feet,  and  the  mean  depth  iit  48  feet,  or  37^  per  ceot.  of  the 
naxiiuuiu  depth.  The  length  of  the  loch  is  113  times  the  maximum 
depth,  and  3o3  timcB  the  meitn  Jopth.  The  floor  of  Loob  Tummel  is 
irregular,  falling  into  three  dt'ep  baainu  separated  by  two  ridges,  the 
maiimuni  depth  on  the  westerly  ridge  being  52  feet,  and  the  maximum 
depth  on  the  easterly  ridge  being  56  feet.  The  deepest  of  the  three 
basins  is  situated  near  the  wtst  cad  of  the  loch,  the  maximum  depth  of 
128  feet  occupying  a  central  position  in  this  basin,  but  a  short  distance 
to  Ihi;  south  a  Bounding  of  74  feet  is  recorded  in  close  proximity  to  a 
eounding  of  127  feet.     The  100-feet  contour-lino  in  this  western  basin 


IB  almiiBt  circitlMr  and  iitarly  one-third  of  a  mile  in  diameter;  aliout 
one-fifth  of  a  mite  to  the  east  is  an  isolated  sounding  of  1^2  feet,  sur- 
rounded by  shallower  water.  The  central  100-feet  basin  is  oblong  in 
outline,  and  nearly  half  a  mile  in  length,  the  maximum  depth  of  119  feet 
having  been  obseryed  towards  the  eastern  end  of  the  basin.  The  eaetern 
basin  just  falls  short  of  attaining  a  depth  of  100  feet,  the  maximum 
observed  being  99  feet;  the  75-feet  contour  is  approximately  oblong  in 
outline,  and  nearly  one-third  of  a  mile  in  length.  The  50-feot  basin  is 
a  continuous  area  stretching  from  abont  a  quarter  of  a  mile  from  the 
west  end  to  within  100  ytttia  from  the  east  end  of  the  looh,  and  is  nearly 
2|  miles  in  length. 
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The  area  of  the  lake-floor  covered  by  less  than  50  feet  of  water  is 
about  352  acres,  or  56  per  cent,  of  the  entire  area  of  the  loch  ;  the  area 
coyered  by  water  between  50  and  100  feet  in  depth  is  aboat  217  acres, 
or  34^  per  cent. ;  and  that  covered  by  more  than  lOO  feet  of  water  is 
about  60  acres,  or  9^  per  cent,  of  the  total  area  of  the  loch. 

Loch  Tummel  was  surveyed  on  April  28  and  24,  1902,  by  Dr. 
Johnston,  Mr.  Parsons,  Mr.  Clark,  and  Mr.  M*Intosh,  the  level  of  the 
surface  of  the  water  being  found,  by  levelling  from  Ordnance  Survey 
bench-mark,  to  be  454*5  feet  above  the  sea.  When  levelled  by  the 
surveyors  of  the  Ordnance  Survey  on  June  26,  1860,  the  surface  of  the 
water  was  found  to  be  453*3  feet  above  sea-level. 

The  temperature  of  the  surface  water  of  Loch  Tummel  at  1.30  p.m. 
on  April  23, 1902,  was  43""  2  Fahr.  (the  air-temperature  at  the  time  being 
49°*2) ;  at  9.45  a.m.  on  the  next  day  (April  24)  the  surface  temperature 
was  45°*0  (air-temperature  49°*0),  and  at  1  p.m.  in  the  centre  of  the  loch 
the  surface  temperature  was  43^*5.  A  series  of  temperatures  'was  taken 
below  the  surface  at  1  p.m.  on  April  24, 1902,  in  102  feet  of  water,  with 
the  following  results :  — 

OUiIaCa  •••  ...  ...  (,,  ...  (,a 

V     IwUv  .••  ...  ...  ...  •#.  ..< 

*"         f/t  .*•  *.•  ...  ...  ...  ..I 

20 

%^  vf     y^  •••  ••■  •••  •••  •••  ••■ 

fVf        j^  •••  •••  »••  ..•  •••  »•. 

^  V  V         9$  •••  •••  •••  •••  >••  ••) 

showing  a  gradual  decrease  of  temperature  from  surface  to  bottom,  the 
range  of  temperature  being  1^*1  in  the  100  feet  of  water. 

About  3  miles  to  the  south-west  of  Loch  Tummel  lies  Loch  Kioar- 
dochy,^  a  small  hill  loch  containing  pike,  which  flows  into  the  river 
Tummel  just  before  it  enters  Loch  Tummel. 

8.  Loch  Tay. 

Loch  Tay  is  one  of  the  largest  of  the  Scottish  fresh- water  lochs, 
unsurpassed  in  the  beauty  of  its  surroundings,  and  well  known  to 
anglers  on  account  of  its  salmon  fishings,  which  are  among  the  best  iu 
Scotland.  It  is  also  a  good  trout-fishing  loch,  having  been  much  im- 
proved within  recent  years  by  being  stocked  with  Loch  Leven  trout 
The  scenery  around  the  loch  is  very  fine, — grand  and  wild  towards  the 
south-west  end,  with  the  mighty  Ben  Lawers  rising  from  its  northern 
shores  about  halfway  down  the  loch,  becoming  more  sylvan  in  character 
towards  the  north-east  end,  a  splendid  view  presenting  itself  to  the  eyes 
of  a  spectator  from  Ken  more  bridge  (see  Fig.  3). 

Loch  Tay  is  the  largest  loch  in  the  basin  of  the  river  Tay,  though 
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Loch  Erlcht  is  a  very  formidable  rival  for  this  distinction,  as  will  be 
seen  from  the  following  comparison : — 


Length 

Maximum  breadth 
Mean  breadth 
Buporficial  area 
Maximum  depth 
Mean  depth  ... 
Volume  of  water 


Loch  Tay. 


1 


14*55  miles. 

107  mUe. 

0*70  mile. 

10*19  tquare  miles. 
508  feet. 
199076  feet. 
56,550  million  cubic  feet. 


Loch  Ericht. 


14*5  miles. 

1*0  mile. 

0*5  mile. 

7*21  square  miles. 
512  feet. 
189*201  feet. 
38,027  million  cubic  feet. 


This  comparison  shows  that  the  maximum  depth  observed  in  Loch 
Ericht  slightly  exceeds  that  observed  in  Loch  Tay,  but  in  all  other 
respects  Loch  Tay  has  the  advantage,  though  as  regards  length  and 
maximum  breadth  the  two  lochs  are  almost  identical. 

Loch  Tay  is  over  14^  miles  in  length,  and  over  one  mile  in  maximum 
breadth,  the  mean  breadth  being  nearly  three  quarters  of  a  mile,  or  nearly 
5  })er  cent,  of  the  length.  Its  waters  cover  an  area  of  over  G500  acres, 
or  over  10  square  miles,  and  it  drains  directly  an  area  of  about  187^ 
square  miles,  but  since  it  receives  the  outflow  from  Lochs  Doohart  and 
lubhair  its  total  drainage  area  is  over  232  square  miles,  or  nearly  23 
times  the  area  of  the  looh.  Nearly  one  thousand  soundings  were  taken 
in  Loch  Tay,  and  the  maximum  depth  observed  was  508  feet.  The 
maximum  depth  recorded  by  Mr.  Grant- Wilson  in  1888,  when  he  took 
415  soundings  in  Loch  Tay,  was  85  fathoms,  or  510  feet.  The  volume 
of  water  contained  in  the  loch  is  estimated  at  56,549,745,000  cubic  feet, 
or  over  one-third  of  a  cubic  mile,  and  the  mean  depth  at  199  feet,  or  39 
per  cent,  of  the  maximum  depth.  The  length  of  the  loch  is  15*1  times 
the  maximum  depth,  and  386  times  the  mean  depth. 

Loch  Tay  trends  in  a  north-east  and  south-west  direction,  being 
slightly  sinuous  in  outline,  somewhat  like  the  italic  letter  /,  as  was  noted 
in  the  case  of  Loch  lubhair,  which  flows  into  it.  It  is  extremely  simple 
in  conformation,  the  bottom  sloping  gradually,  without  any  pronounced 
irregularities,  on  all  sides  down  to  the  deepest  part,  as  is  well  shown  on  the 
longitudinal  and  cross  sections  on  the  map.  The  50-feet  basin  approaches 
to  within  less  than  400  feet  from  the  south-west  end,  and  less  than  800 
feet  from  the  north-east  end,  and  is  14^  miles  in  length.  The  slope  of 
the  bottom  is  thus  steeper  at  the  south-west  end  than  at  the  north-east 
end.  In  the  former  position  a  sounding  of  65  feet  was  taken  about  750 
feet  from  shore,  giving  a  gradient  of  1  in  11^,  and  in  the  latter  position 
a  sounding  of  80  feet  was  taken  about  1075  feet  firom  shore,  giving  a 
gradient  of  1  in  13|.  The  100-feet  basin  extends  from  about  a  quarter 
of  a  mile  from  the  south-west  end  to  about  one-third  of  a  mile  from  the 
north-east  end,  and  is  very  nearly  14  miles  in  length.    The  200-feet 
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buin  atretcheg  from  about  Ij  miles  from  the  north-east  end  to  about 
2^  miles  from  the  eouth-wost  end,  and  is  about  11  miles  in  leogtb. 
'I'he  main  300-feet  baein  approaches  to  within  lees  than  2  miles  from 
the  Dorth-east  end,  and  is  over  7-^  milee  ia  length  ;  it  is  sejiarated,  by  a 
slight  ahoaling  of  the  bottom  over  an  interval  of  about  a  milo.  from  u 
small  aubHidiary  300-feet  basin  (baaed  upon  aoundiogs  of  301  and  305 
foet),  which  ia  over  half  a  mile  in  length.  The  400-feot  liasin  is  over  3j 
miles  in  length,  lying  in  the  northern  half  of  the  loch,  and  approaching 
to  about  3^  miles  from  the  north-east  end.  The  deepest  part  of  the  loch 
lies  between  Skiag  on  the  south-eastern  shore  and  Ctugganruar  on  the 


uorth-western  iihore,  aliout  5^  miles  from  the  noitb-oast  end  of  the  loch, 
or  about  6  miles  by  i-oud  from  Kenmore,  where  there  is  a  small  basin 
over  500  foet  in  depth,  two  soundings  of  508  feet  being  recorded  about 
midway  between  the  two  shores. 

The  area  of  the  lake-floor  covered  by  less  than  lOu  feet  of  water  is 
estimated  at  about  1 072  acres  (over  3  square  miles  J,  or  over  30  per  cent, 
of  the  total  area  of  the  looh ;  the  aroa  between  the  lOO-feet  and  20r>-feet 
contour-lines  is  about  15'J2  acres  (nearly  2^  square  miles),  or  23i  per 
cent.;  the  area  between  ihe  JOd-feet  and  300-feet  contours  is  about 
13110  acres  (over  2  square  miles),  or  over  ■Jl  per  cent ;  the  area  between 
the  SnO-feet  and  400-fe6l  oontours  is  about  HUT  acres  (o^er  1^  square 
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miles),  or  15^  per  cent.;  the  area  between  the  400-feet  and  500-feet 
contours  is  over  GOO  acres  (rather  less  than  1  square  mile),  or  over 
1)  per  cent. ;  while  the  area  covered  by  more  than  500  feet  of  water  is 
about  9  acres,  or  a  small  fraction  of  1  per  cent,  of  the  entire  area  of  the 
loch.  These  gradually  decreasing  areas  between  the  contour-lines  drawn 
in  at  intervals  of  100  feet  indicate  that  the  average  slope  of  the  bottom 
becomes  steeper  and  steeper  on  proceeding  from  the  shore  out  into  deep 
water ;  this  is  also  clearly  shown  by  a  comparison  of  the  two  shallow 
zones  on  both  sides  of  the  50-feet  contour-lioe,  the  area  between  the 
shore  and  the  50-feet  line  being  about  1161  acres,  while  the  area 
between  the  50-feet  and  100-feet  lines  is  about  811  acres,  or  respectively 
about  18  and  12^  per  cent,  of  the  total  area  of  the  loch.  The  slope  of 
the  bottom  of  the  loch  is  shown  on  the  natural  scale  and  exaggerated 
five  times  on  the  longitudinal  and  cross  sections  on  the  map. 

Loch  Tay  was  surveyed  on  April  29  to  May  7,  1902,  by  Sir  John 
Murray,  Dr.  Johnston,  Messrs.  Parsons  and  James  Murray,  and  the  level 
of  the  surface  of  the  water  was  determined  by  levelling  from  bench- 
marks as  being  349*1  feet  above  the  sea.  The  officers  of  the  Ordnance 
Survey  found  the  level  to  be  347'9  feet  above  the  sea  on  August  12, 1899. 

Many  surface  temperatures  were  taken  during  the  progress  of  the 
survey  from  April  29  to  May  7,  1902,  the  readiogs  varying  from 
41°-8  Fahr.  to  47°*5 — a  range  of  5°*7.  The  higher  readings,  as  a  rule,  were 
taken  near  shore,  and  the  lower  readings  towards  the  centre  of  the  loch 
over  deep  water.  The  air-temperatures  taken  during  the  same  period 
varied  from  42°1  to  49°-l— a  range  of  7^  When  visited  on  May  28, 
1 903,  the  surface  temperature  at  noon  about  a  mile  from  Kenmore  was 
found  to  be  49°-3. 

Two  serial  temperatures  were  taken  beneath  the  surface  in  May, 
1902,  and  one  series  in  May,  1903,  as  given  in  the  following  table : — 

Serial  Temperatdres  taken  in  Loch  Tat. 


Depth  (feet). 

May  1,  1902. 
Off  Ardeonaig. 

May  6, 1902. 

Between  Lawers  and 

Fearnan,  4  p.m. 

«  Fahr. 

May  38,  1903. 
1  mile  west  of  Ken- 
more,  noon. 

°  Fahr. 

°  Fabr. 

0 

438 

420 

493 

3 

470 

.•5 

432 

420 

445 

10 

432 

41-9 

440 

20 

420 

41-9 

— 

25 

— 

431 

30 

41-9 

41-8 

50 

41-7 

41-8 

42-9 

100 

41-2 

41-7 

42-5 

ir>o 

410 

-^ 

200 

40-8 

41-2 

250 

40-5 

.i^ 

300 

40  3 

410 

— 

350 

410 
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It  will  be  seen  that  on  May  1,  1902,  the  temperature  of  the  water  down 
to  30  feet  was  higher  than  on  May  6, 1902,  while  from  50  feet  downwards 
it  was  lower.  The  range  of  temperature  between  the  surface  and  a 
depth  of  300  feet  on  May  1  was  3°-5  (from  40°-3  to  43''-8),  while  on 
May  G  it  was  only  1°  (from  41°  to  42°).  On  May  28,  1903,  the 
temperature  of  the  water  was  found  to  be  considerably  higher  from  the 
sarfaoe  down  to  a  depth  of  100  feet  than  was  observed  in  the  previous 
May,  the  range  of  temperature  in  the  upper  100  feet  of  water  being  6^*8 
(from  42''-5  to  49°-3). 

9.  Some  of  the  Smaller  Locks  of  the  Tay  Basin, 

Loch  Derculich.* — Loch  Derculich,  situated  in  Strathtay  amid  beautiful 
scenery,  affords  good  fishing,  but  is  strictly  preserved ;  it  flows  by  the 
Deroulich  burn  into  the  river  Tay  to  the  north-east  of  Aberfeldy.  It 
is  surrounded  by  low  rounded  hills  covered  with  heather,  and  there  are 
few  conspicuous  boulders,  but  many  small  ones.  To  the  north  are  high, 
steep  hills  (Farragon,  etc.),  with  grey  screes.  The  knoll  forming  the 
point  at  the  boathouse  on  the  south-eastern  shore  is  high  and  planted 
with  trees.  The  burn  flows  out  of  the  loch  by  an  artificial  dam  and 
sluice,  which  was  open  on  the  date  of  the  survey,  and  the  water  in  the 
loch  was  very  low,  a  long  gravelly  point  (not  shown  on  the  Ordnanoe 
Survey  chart)  appearing,  and  the  island  to  the  north  was  nearly,  while 
the  island  to  the  south  was  quite,  joined  to  the  shore.  Loch  Deroulich 
(pronounced  Der'clich)  is  over  half  a  mile  in  length  from  north  to  south, 
and  also  in  maximum  breadth  from  east  to  west,  the  mean  breadth  being 
over  a  quarter  of  a  mile,  or  45  per  cent,  of  the  length.  Its  waters  cover 
an  area  of  over  100  acres,  or  about  one-sixth  of  a  square  mile,  and  it 
drains  an  area  ten  times  greater — over  1^  square  miles.  About  sixty 
soundings  were  taken,  the  maximum  depth  observed  being  70  feet. 
The  volume  of  water  is  estimated  at  108,333,000  cubic  feet,  and  the 
mean  depth  at  nearly  25  feet,  or  35  per  cent,  of  the  maximum  depth. 
The  length  of  the  loch  is  44  times  the  maximum  depth  and  126  times 
the  mean  depth.  A  ridge  crosses  the  loch  at  the  narrowest  part  near 
the  middle,  the  greatest  depth  on  which  is  34  feet.  On  both  sides 
of  this  ridge  the  water  deepens,  the  maximum  depth  in  the  southern 
basin  being  45  feet,  while  the  main  deep  basin  lies  to  the  north  of  the 
ridge,  the  maximum  depth  of  the  loch  (70  feet)  having  been  found  less 
than  a  quarter  of  a  mile  from  the  north-eastern  angle  of  the  loch,  where 
there  is  a  small  50-feet  basin  about  one-tenth  of  a  mile  in  length ;  a 
short  distance  to  the  north-east  is  an  isolated  soundin^^  of  50  feet,  com- 
paratively close  to  the  north-east  shore,  separated  from  the  50-feet 
basin  by  a  sounding  of  38  feet.  The  25-feet  basin  is  a  continuous  area 
half  a  mile  in  length  and  over  a  quarter  of  a  mile  in  breadth.    The  area 


*  s  Looh  of  the  great  diven  (the  birds). 
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of  the  lake-floor  covered  by  less  than  25  feet  of  water  is  about  53^  acres ; 
that  covered  by  water  between  25  and  50  feet  in  depth  is  aboat  44^ 
acres ;  while  that  covered  by  more  than  50  feet  of  water  is  abont 
2^  acres.  Loch  Dercnlich  was  surveyed  on  May  27,  1903,  by  Mr. 
James  Murray ;  the  elevation  above  the  sea  could  not  b^  determined. 
A  series  of  temperatures  was  taken  in  the  deepest  part  of  the  loch  at 
8  p.m.  on  May  27,  1903,  with  the  following  results :  — 


Surface 55°0  Fahr. 

I''     I  ""it  •••  •••  •••  ••■  •••  •••  ••»  •  J  1.  II  ^^ 

15 

2r» 


no 

70 


•  ••  •••  •••  •••  •••  •••  •••  Sftflf  ^^ 

470.7 
*  470'1 

•  ••  •••  •••  •••  •«•  W*.  •••  ■•         I  ff 

470*0 
470'0 

•  ••        •••        ■••        •••        •••        ■■•        ••*     m  §        \J 

(the  air-tern pemtnre  at  the  iimo  beinp:  SP-O) 


** 


The  range  of  ^temperature  from  surface  to  bottom  was  8^0,  there  being 
a  fall  of  4°'0  between  the  surface  and  a  depth  of  10  feet,  and  a  further 
fall  of  S'^'S  between  10  and  25  feet.  A  comparison  of  these  tempera- 
tures with  those  taken  in  Lochs  Daimh  and  Oiorra  on  the  previous  day 
shows  that  the  water  in  Loch  Derculich  was  much  warmer  from  surface 
to  bottom  than  in  the  two  lochs  referred  to :  at  the  surface  the  tempera- 
ture was  about  5°,  and  at  10  feet  3°  to  4°  higher;  at  the  bottom  it  was 
4'^  higher  than  at  the  bottom  of  Loch  Daimh,  and  1°  higher  than  at  the 
bottom  of  Loch  Giorra  at  a  much  less  depth. 

A  short  distance  to  the  south-west  of  Loch  Derculich  lies  Loch 
Glassie,*  a  small  hill  loch  containing  pike,  which  also  flows  into,  the 
river  Tay  near  the  entrance  of  the  Derculich  burn.  To  the  north- 
west of  Loch  Derculich  lies  Lochan  a'  Chait,t  a  little  lochan  which  flows 
in  the  opposite  direction  into  Loch  Tummel. 

Loch  Scoly, — Loch  Scoly,  a  small  hill  loch  in  Strathtay,  lying  to 
the  north-east  of  Loch  Kennard  and  west  of  Loch  Skiach,  and  flowing 
by  the  Balnaguard  bum  into  the  river  Tay  shortly  before  its  junction 
with  the  river  Tummel,  is  over  a  quarter  of  a  mile  in  length,  with  a 
maximum  breadth  of  about  one-eighth  of  a  mile,  the  mean  breadth 
being  about  one-sixteenth  of  a  mile,  or  21  per  cent,  of  the  length. 
Its  waters  cover  an  area  of  about  11^  acres,  and  it  drains  an  area  13 
times  greater,  or  about  a  quarter  of  a  square  mile.  Twenty-five  sound- 
ings were  taken,  the  maximum  depth  observed  being  12  feet  The 
volume  of  water  is  estimated  at  2,888,000  cubic  feet,  and  the  mean 
depth  at  nearly  5|  feet,  or  48  per  cent,  of  the  maximum  depth.  The 
length  of  the  loch  is  123  times  the  maximum  depth,  and  258  times 
the  mean  depth.     The  loch  forms  a  simple  basin ;  the  deeper  water  is 
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=  Loch  of  the  groen  meadows.  f  =  Loch  of  the  cat. 
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found  towards  the  sonthem  end,  the  three  soundings  exceeding  10  feet 
being  centrally  placed  in  the  southern  half  of  the  loch.  Only  three 
soundings  were  taken  under  5  feet  close  to  the  shore,  so  that  the  slope 
of  the  bottom  is  on  the  whole  moderately  steep.  The  area  of  the  lake- 
floor  covered  by  less  than  10  feet  of  water  is  over  10  acres,  or  88 
per  cent,  of  the  total  area  of  the  loch,  and  only  a  small  proportion  of  this 
area  is  covered  by  less  than  5  feet  of  water.  Loch  Sooly  was  surveyed 
on  May  29,  1903,  by  Mr.  James  Murray.  The  tem}>eratiue  of  the 
surface  water  was  63^*0  Fahr.,  and  a  reading  at  5  feet  gave  the  same 
result,  while  a  reading  at  10  feet  gave  56°-0 — a  fall  of  7°*0  in  the 
temperature  of  the  water  at  10  feet  as  compared  with  that  at  5  feet. 

Loch  Ordie, — Loch  Ordie  is  a  very  pretty  loch  situated  amid  grouse- 
moors  to  the  east  of  the  river  Tay,  and  surrounded  by  wooded  hills  ;  it 
is  a  good  trouting  loch,  but  strictly  preserved.  It  receives  the  outflow 
from  two  little  lochs  lying  among  the  hills  to  the  north — ^liochan 
Oisinneach  Bheag*  and  Loohan  Oisinnic  Mhorf — and  flows  into  the  river 
Tay  near  Dalgaise.  It  trends  in  an  east  and  west  direction,  being 
widest  towards  the  west  end,  and  narrowing  somewhat  towards  the  east 
end.  It  is  nearly  two-thirds  of  a  mile  in  length,  and  nearly  half  a  mile 
in  maximum  breadth,  the  mean  breadth  being  over  a  quarter  of  a  mile, 
or  44  per  cent,  of  the  length.  Its  waters  cover  an  area  of  about  116 
acres,  or  nearly  one-fifth  of  a  square  mile,  and  it  drains  an  area  nearly 
24  times  greater— over  4\  square  miles.  Sixty-five  soundings  were 
taken,  the  maximum  depth  observed  being  69  feet.  The  volume  of 
water  is  estimated  at  183,110,000  cubic  feet,  and  the  mean  depth  at 
26}  feet,  or  38  per  cent,  of  the  maximum  depth.  The  length  of  the 
loch  is  49  times  the  maximum  depth,  and  128  times  the  mean  depth. 
Loch  Ordio  is  extremely  simple  in  conformation,  the  bottom  sinking 
gradually  on  .all  sides  down  to  the  greatest  depth,  which  is  approxi- 
mately centrally  placed,  though  rather  nearer  the  west  than  the  east 
end.  The  25-feet  basin  is  about  two-fifths  of  a  mile  in  length,  and  over 
a  quarter  of  a  mile  in  maximum  width,  while  the  50- feet  basin  is  about 
a  quarter  of  a  mile  in  length,  and  one-seventh  of  a  mile  in  maximum 
width.  The  area  of  the  lake-floor  covered  by  less  than  25  feet  of  water 
is  about  06  acres,  or  57  per  cent,  of  the  total  area  of  the  loch;  that 
covered  by  water  between  25  and  50  feet  in  depth  is  about  34  acres,  or 
29  per  cent.;  while  that  covered  by  over  50  feet  of  water  is  about  16 
acres,  or  14  per  cent,  of  the  entire  area  of  the  loch.  Loch  Ordie  was 
surveyed  on  June  3,  1903,  by  Mr.  James  Murray,  and  the  level  of  the 
surface  of  the  water  was  determined  by  levelling  from  bench-mark  as 
being  040 '3  feet  above  the  sea.  Serial  temperatures  taken  in  the 
deepest  part  of  the  loch  gave  the  following  results  : — 


♦   =  The  little  cornered  loch  (i.e.  having  bays  or  nool^s). 
t  =  The  big  cornered  loch  (♦'.«.  haying  bays  or  nooks). 
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The  range  of  temperature  from  stirfaoe  to  bottom  was  12^*2,  there  being 
a  fall  of  5°*8  between  10  and  15  feet. 

Loch  na  Oraige* — Looh  na  Graige  (or  na-Craig),  one  of  the  best  tront 
lochs  in  the  district,  is  situated  in  Strathtay  about  3  miles  to  the 
south-east  of  Aberfeldy,  and  flows  into  the  river  Bran  by  the  Cochill 
burn,  whioh  also  receives  the  oatflow  from  Loch  Hoil.  It  is  surrounded 
by  low,  heather-clad  hills  covered  with  aUynj  debris.  It  is  nearly  half  a 
milo  in  length,  nearly  one-eighth  of  a  mile  in  maximum  breadth,  the 
mean  breadth  being  about  one  twelfth  of  a  mile,  or  16  per  cent,  of  the 
length.  The  waters  of  the  loch  cover  an  area  of  al)out  24  acres,  and  it 
drains  an  area  fourteen  times  greater,  or  more  than  half  a  square  mile. 
Nearly  thirty  soundings  were  taken,  the  maximum  depth  observed  being 
13  feet.  The  volume  of  water  is  estimated  at  7,871,000  cubic  feet,  and 
the  mean  depth  at  nearly  7^  feet,  or  57  per  cent,  of  the  maximum  depth. 
Tbo  length  of  the  loch  is  195  times  the  maximum  depth,  and  342  times 
the  mean  depth.  Loch  na  Craige  is  a  long,  narrow  depression  trending 
in  a  north-west  and  south-east  direction,  or  nearly  north  and  south. 
It  forms  a  simple  basin,  the  deep  water  running  along  the  centre  of  the 
loch,  the  area  covered  by  more  than  10  feet  of  water  being  over  one- 
third  of  a  mile  in  length,  but  it  is  rather  curious  to  note  that  the 
maximum  depth  of  13  feet  was  found  at  the  extreme  southern  end  of 
the  10-feet  basin  and  comparatively  very  close  to  the  southern  shore. 
The  slope  of  the  bottom  is  thus  pretty  steep  here,  and  in  other  places 
the  slope  is  steep ;  for  instance,  two  soundings  of  1 1  feet  were  taken 
about  GO  feet  from  shore,  one  off  the  western  and  one  off  the  eastern 
shore,  giving  a  slope  of  1  in  5*5.  About  63  per  cent,  of  the  lake-floor, 
or  about  15^  acres,  is  covered  by  less  than  10  feet  of  water.  Looh  na 
Craige  was  surveyed  on  May  29,  1903,  by  Mr.  James  Murray,  who 
determined  the  elevation  of  the  surface  of  the  water  by  levelling  from 
bench-mark  as  being  1297*3  above  the  sea.  Temperatures  were  taken 
in  the  deepest  part  of  the  loch,  with  the  following  results  : — 

Surface eO***©  Fahr. 

O  I"f.  w     •••        t««       •■■        ••■       •••       •••        »••    Viv   I'    ^ 

M  \J  ^^       ••*        •••        •••        •••        •••        •••        •••    v\#   •"    ff 

(the  air-tcmperatare  at  the  time  being  68^*0) 

Loch  Kennard.^ — Loch  Eennard,  a  good  fishing  loch  abounding  with 
small  trout,  is  situated  in  Strathtay,  and  flows  into  the  river  Bran  by 


*  =  Loch  of  the  rock, 
t  Loch  of  the  high  point. 
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the  I^llinloan  buro.     Its  shores  are  nearly  all  wooded,  and  ¥rhere  not 
planted  with  tiees  the  low  hills  are  oovered  with  heather.     It  is  peooliar 
in  outline,  somewhat  resembling  that  of  a  young  muahrooin,  the  stem 
pointing  west  and  the  apex  of  the  crown  pointing  north-west.     It  is  orer 
two-thirds  of  a  mile  in  length,  and  over  one-third  of  a  mile  in  maximum 
breadth,  the  mean  breadth  being  over  one-sixth  of  a  mile,  or  26  per 
oent.  of  the  length.     Its  waters  cover  an  area  of  about  77    acres,  or 
nearly  one-eighth  of  a  square  mile,  and  it  drains  an  area  seven  times 
greater,  or  nearly  nino-tentbs  of  a  square  mile.    Nearly  fifty  soundings 
were  taken,  the  maximum  depth  obserye<l  being  72  feet.     The  Yolnme 
of  water  is  estimated  at  108,439,000  cubic  feet,  and  the  mean  depth  at 
S2f  feet,  or  45  per  cent,  of  the  maximum  depth.     The  length  of  the 
loch  is  50  times  the  maximum  depth  and  111  times  the  mean  depth. 
Loch  Eennard  forms  a  simple  basin,  with  here  and  there  minor  undula- 
tions of  the  bottom.     The  deepest  water  (72  feet)  is  found  in  the  centre 
of  the  widest  part  of  the  loch,  to  the  east  of  the  constriction  in  its  out- 
line ;  in  the  middle  of  this  constriction  a  depth  of  70  feet  was  found, 
but  immediately  to  the  west  the  bottom  rises  to  50  feet  beneath  the 
surface,  and  falls  again  farther  west  to  a  depth  of  63  feet.     The  25-feet 
basin  is  half  a  mile  in  length  and  over  a  quarter  of  a  mile  in  maximum 
width,  while  the  50-feet  basin  is  over  one-third  of  a  mile  in  length. 
The  area  of  the  lake-floor  covered  by  less  than  25  feet  of  water  is  nearly 
30  acres,  or  38  per  cent,  of  the  entire  area  of  the  loch  ;  that  covered  by 
water  between  25  and  50  feet  in  depth  is  about  33  acres,  or  43   per 
cent. ;  while  that  covered  by  more  than  50  feet  of  water  is  over  14  acres, 
or  19  per  cent,  of  the  total  area  of  the  loch.     These  figures  show  that 
the  average  slope  is  8tee]>er  between  the  shore  and  the  25-feet  contour- 
line  than  between  the  25-feet  and  50-fect  contours.     Loch  Eennard  was 
surveyed  on  May  29,  1903,  by  Mr.  James  Murray,  who  was  unable  to 
determine  the  elevation  of  the  surface  of  the  water  above  the   sea. 
Temperatures  were  taken  in  the  deepest  part   of  the  loch,  with  the 
following  results  : — 


Surfaoe 

5  feet 

10    „ 

25    „ 

50    „ 

72    „ 

56°  7  Fahr 

51°0 

>» 
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46°0 

»» 
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•f 

45°3 

»» 

(the  air- temperature  at  the  time  being  60*^0) 

The  range  in  the  temperature  of  the  water  from  surface  to  bottom  was  thu?t 
11°'4,  the  fall  of  temperature  between  the  surface  and  a  depth  of  5  foet 
amounting  to  6°'7,  that  between  6  and  10  feet  amounting  to  2°*7,  and 
that  l)etwoen  10  and  25  feet  to  2"*3.  A  comparison  of  those  tempera- 
tures with  those  taken  in  Loch  Derculich  two  days  previously  shows 
that  the  temperature  of  the  whole  body  of  water  in  Loch  Kennard  was 
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lower  than  that  in  Loch  Dercalioh  (except  at  the  Burface — ^which  may 
be  due  to  the  fact  that  the  obseryations  in  Loch  Eennard  were  made  in 
ihe  early  afternoon,  while  those  in  Loch  Dercnlich  were  taken  in  the 
lute  evening). 

Loch  Skiach* — ^Loch.Skiach,  situated  in  Strathtay,  containing  large 
trout  as  well  as  pike,  flows  into  Little  Loch  Skiach  (which  was  not 
sounded)  by  a  short  bum  with  a  slight  fall,  and  thence  by  the  Pitleoch 
burn  into  the  Ballinloan  bum  shortly  before  it  joins  the  river  Bran. 
It  is   surrounded   by  low  rounded,  heather-clad  hills  with  scattered 
boulders,  and  the  shores  are  of  clean  shingle  with  boulders.     It  is  very 
irregular  in  outline,  the  longer  axis  being  nearly  north  and  south,  and 
the  bottom  is  also  irregular.     It  is  over  three-quarters  of  a  mile  in 
length,  and  nearly  half  a  mile  in  maximum  breadth,  the  mean  breadth 
being  nearly  one-fif£h  of  a  mile,  or  25  per  cent,  of  the  length.    Its  waters 
cover  an  area  of  about  98  acres,  or  over  one-seventh  of  a  square  mile,  and 
it  drains  an  area  six  times  greater — an  area  of  nearly  one  square  mile. 
Eighty -five  soundings  were  taken  in  Loch  Skiach,  the  maximum  depth 
observed    being    55    feet.      The    volume    of   water  is   estimated    at 
77,185,000  cubic  feet,  and  the  mean  depth  at  18  feet,  or  33  per  cent,  of 
the  maximum  depth.     The  length  of  the  loch  is  75  times  the  maximum 
depth,  and  228  times  the  mean  depth.     Near  the  middle  a  ridge  crosses 
the  loch  from  south-east  to  north-west,  on  which  the  depth  is  less  than 
20  feet ;  this  ridge  separates  the  two  deep  basins,  of  which  the  southerly 
one  is  the  deeper,  the  maximum  depth  of  55  feet  having  been  recorded 
about  a  quarter  of  a  mile  from  the  southern  end  of  the  loch,  while  the 
greatest  depth  recorded  in  the  northern  basin  was  45  feet  in  two  places. 
The  two  25-feet  basins  are  each  under  a  quarter  of  a  mile  in  length. 
Near  the  middle  of  the  loch  the  slope  of  the  bottom  is  very  steep  in 
places ;  for  instance,  a  sounding  of  33  feet  was  taken  o£f  the  eastern 
shore  at  a  distance  of  about  100  feet,  giving  a  slope  of  1  in  3,  and  a 
sounding  of  26  feet  about  the  same  distance  off  the  western  shore  gives 
a  slope  of  1  in  3*8.      The  area  of  the  lake-floor  covered  by  less  than 
25  feet  of  water  is  about  77  acres,  or  79  per  cent,  of  the  total  area  of 
the  loch;  that  covered  by  water  between  25  and  60  feet  in  depth  is 
about  20  acres,  or  20  per  cent. ;  while  that  covered  by  more  than  50  feet 
of  water  is  only  about   1^  acres,  or   1    per  cent.     Loch  Skiach  was 
surveyed  on  June  12,  1903,  by  Mr.  James  Murray,  and  the  level  of  the 
surface  of  the  water  was  determined  by  levelling  from  bench-mark  as 
being  1385*7  feet  above  the  sea.     The  temperature  of  the  surface  water 
on  commencing  the  survey  at  9  a.m.  on  June  12,  1903,  was  59°-0  Fahr. 
(the  air-temperature  at  the  time  being  53'''0).     Later  in  the  day  serial 
temperatures  were   taken  in  the  deepest  part  of  the  loch,  with  the 
following  results  : — 


^  :a  Looh  of  ihonu. 
No.  v.— NoVEMBEB,  1908.]  2  0 
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Surface  60*0^  Fahr. 
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The  range  in  the  temperature  of  the  water  from  surfisioe  to  bottom  was 
thus  12^*5  ;  between  the  surface  and  a  depth  of  10  feet  the  fall  was  only 
1°,  but  l>etwoen  the  depths  of  10  and  20  feet  the  fall  of  temperature 
amounted  to  nearly  10°, — 3°*7  between  10  and  15  foet,  and  6**'! 
between  15  and  20  feet.  These  readings  are  all  higher  than  those 
taken  in  Lochs  Kennard  and  Derculioh  about  a  fortnight  earlier  in  the 
season. 

Loch  Broom, — Loch  Broom,  a  fine  trout  loch,  but  strictly  preserved, 
lies  to  the  east  of  the  river  Tummel,  into  which  it  flows  by  the  Loch- 
broom  bum  to  the  north  of  Ballinluig,  before  the  river  Tammel  joins 
the  river  Tay.     It  is  nearly  three-quarters  of  a  mile  in   length,  and 
over  one-third  of  a  mile  in  maximum  breadth,  the  mean  breadth  being 
nearly  one-fifth  of  a  mile.     Its  waters  cover  an  area  of  about  86  acres, 
or  over  one-eighth  of  a  square  mile,  and  it  drains  an  area  of  3^  square 
miles— an  area  twenty-six  times  greater  than  the  area  of  the  loch. 
Over  sixty  soundings  were  taken  in  Loch  Brcom,  the  maximum  depth 
observed  being  9  feet.     The  volume  of  water  contained  in  the  loch  is 
estimated  at  18,813,000  cubic  feet,  and  the  mean  depth  at  5  feet,  or 
56  per  cent,  of  the  maximum  depth.     The  length  of  the  loch  is  422 
times  the  maximum  depth,  and  757  times  the  mean  depth. 

Loch  Broom   is  veiy  shallow,  being  simply  a  large   bog-hole,  or 
depression  in  the  moorland,  with  shores  of  yellow  sandy  dSbris  oovered 
by  peat,  and  all  heather-clad.     The  outflow  is  over  a  dam  about  5  feet 
high,  so  that  the  greater  part  of  the  loch  must  be  artificial.     Where 
the  depth  is  less  than  5  feet  the  bog- bean  is  everywhere  seen,  and  there 
are   numerous    islets — some  of  peat,   others   chiefly  of  bog-bean — on 
several  of  which  gulls  nest.      The  deeper  water  (over  5  feet)  lies  to 
the  east  and  north  of  the  islets,  the  maximum  depth  of  9  feet  having 
been  observed  in  several  places  towards  the  eastern  shore;  along  the 
western  shore  and  around  the  islets  the  bottom  is  covered  by  less  than 
5  feet  of  water,  but  at  the  outflow,  where  the  waters  of  the  loch  pass 
into  Lochbroom  burn,  two  soundings  of  5  feet  were  taken.     The  area 
of  the  lake- floor  covered  by  less  than  5  feet  of  water  is  about  38  acres, 
or  44:  per  cent,  of  the  entire  area  of  the  loch,  while  that  covered  by 
more  than  5  feet  of  water  is  about  48  acres,  or  56  per  cent.     Loch 
iiroom  was  surveyed  on  June  11,  1903,  by  Mr.  James  Murray,  but  the 
elevation  above  the  sea  could  not  be  determined.     Drift-marks  were 
observed  3  feet  above  the  level  of  the  water  on  the  date  surveyed. 

The  temperature  of  the  surface  water  on  commencing  the  survey  at 
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noon  on  June  11, 1903,  was  GO'^'O  Fahr.,  and  two  readinga  in  open  water 
— one  at  the  surface  and  one  at  a  depth  of  8  feet — gave  m  each  case 
60^*8  (the  air- temperature  being  51°). 

Loch  E88an*^—Jjooh  Easan  (or  Easain),  a  hill  loch  lying  to  the  north 
of  Looh  Dochart,  containing  dark-coloured  i^rout  of  rare  quality,  but 
strictly  preserved,  flows  by  the  Allt  Essan  into  the  river  Dochart  after 
it  leayes  Loch  lubhair.  It  is  nearly  half  a  mile  in  length,  and  over 
one-fifth  of  a  mile  in  maximum  breadth,  the  mean  breadth  being  about 
one-ninth  of  a  mile.  Its  waters  cover  an  area  of  about  32  acres,  and  it 
drains  an  area  of  over  1^  square  miles — an  area  thirty-two  times  greater 
than  the  area  of  the  loch.  Over  forty  soundings  were  taken  in  Loch 
Essan,  the  maximum  depth  observed  being  18  feet.  The  volume  of 
water  is  estimated  at  9,664,000  cubic  feet,  and  the  mean  depth  at  nearly 
7  feet,  or  38  per  cent,  of  the  maximum  depth.  The  length  of  the  loch 
is  135  times  the  maximum  depth,  and  356  times  the  mean  depth.  The 
loch  trends  in  an  east  and  west  direction,  and  is  very  irregular  in  out- 
line. The  bottom  is  also  irregular,  forming  three  small  basins  with 
depths  exceeding  10  feet,  the  westernmost  being  the  deepest,  the 
maximum  depth  of  18  feet  having  been  observed  about  one-sixth  of 
a  mile  from  the  west  end  of  the  loch.  To  the  ea^t  of  this  western 
deep  basin,  and  near  the  centre  of  the  loch,  lies  a  heap  of  stones  around 
which  soundings  of  6  feet  were  taken.  A  little  farther  to  the  east  lieis 
the  central  10-feet  basin,  based  on  a  sounding  of  11  feet.  .  To  the  east 
of  the  central  basin  there  is  a  constriction  in  the  outline  of  the  loch  in 
which  soundings  of  7  and  8  feet  were  taken,  and  on  approaching  the 
east  end  the  loch  widens  out,  and  the  bottom  sinks  to  form  the  third 
(eastern)  10-feet  basin,  the  maximum  depth  in  which  is  16  feet^  To 
the  south  of  this  eastern  basin  is  a  small  island,  the  passage  between 
the  island  and  the  shore  being  obstructed  by  weeds,  and  weeds  are 
also  abundant  along  the  noithem  shore.  The  area  of  the  lake-floor 
covered  by  less  than  10  feet  of  water  is  about  26  acres,  or  81  per  cent, 
of  the  total  area  of  the  loch,  while  that  covered  by  more  than  10  feet 
of  water  is  about  6  acres,  or  19  per  cent.  Loch  Essaa  was  surveyed 
on  June  16,  1903,  by  Mr.  James  Murray,  who  estimated  the  elevation 
of  the  surface  of  the  water  as  being  about  1440  feet  above  sea-level. 

About  half  a  mile  to  the  south-west  of  Loch  Essan  lies  the  little 
Loch  Maragan,  which  flows  by  the  Allt  Inverhaggernie  in  the  river 
Fillan  before  it  enters  Loch  Dochart. 

Lochan  Breaclaich.^ — Lochan  Breaolaich  (or  Loch-an-Breacklaich),  a 
hill  loch  containing  fine  trout,  flows  into  Loch  Tay  near  its  south-west 
end  by  the  Allt  na  Breaclaich.  It  is  peculiar  in  outline,  somewhat 
resembling  the  capital  letter  Y,  a  promontory  of  land  projecting  into 
the  loch  from  the  eastern  shore  opposite  the  inlet  on  the  western  shore 


*  =  Loch  of  the  waterfalls.  t  ^  Bpeokled  looh. 
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which  leads  to  the  outflow.     The  length  of  the  loch  from  north-east  to 
south-west  in  a  straight  line  is  about  half  a  mile,  but  a  line  foUowing 
the  axis  of  deep  water  would  be  considerably  oyer  half  a  mile  in  length. 
The  maximum  breadth  is  about  one-third  of  a  mile,  and  the  mean 
breadth  about  one-seventh  of  a  mile.    Its  waters  oover  an  area  of  about 
43  acres,  and  it  drains  an  area  twenty  times  greater,  or  about  1  j  squaie 
miles.     About  sixty  soundings  were  take  a  in  Lochan  Breaclaich,  the 
maximum  depth  observed  being  41  feet.    The  volume  of  water  is  esti- 
mated at  26,619,000  cubio  feet,  and  the  mean  depth  at  14  feet,  or  34 
per  oent.  of  the  maximum  depth.     The  length  of  the  loch  is  64  times 
the  maximum  depth,  and  187  times  the  mean  depth.    The  bottom  of  the 
looh  is  fairly  regalar,  sinking,  to  the  north  and  south  of  the  promontoiy 
referred  to,  into  two  basins  with  depths  exceeding  25  feet,  occupying  the 
arms,  as  it  were,  of  the  letter  Y,  while  the  shank  of  the  letter,  leading 
to  the  outflow,  is  occupied  by  shallower  water.     Of  the  two  deep  basins 
the  northern  one  is  the  larger  and  deeper,  the  maximum  depth  of  41  feet 
having  been  found  approximately  in  the  centre  of  this  basin,  but  to- 
wards the  north-western  shore,  while  the  southern  basin  is  based  upon 
soundings  of  32  and  26  feet.     The  10-feet  basin  is  a  continuous  area 
extending  from  close  to  the  north-eastern  end  to  near  the  south-western 
end,  and  occupying  the  greater  portion  of  the  loch.     The  area  of  the 
lake^floor  covered   by  less  than  10  feet  of  water  is  over  19  acres,  or 
45  per  cent,  of  the  total  area  of  the  loch,  while  that  covered  by  more 
than   10  feet  of  water  is  nearly  24  acres,  or   55  per  oent.      Lochan 
Breaclaich  was  surveyed  on  June  16,  1903,  by  Mr.  James  Murray,  but 
the  elevation  of  its  surface  above  the  sea  could  not  be  determined. 

The  temperature  of  the  surface  water  on  commencing  the  survey 
at  2  p.m.  on  June  16,  1903,  was  57^*0  Fahr.  (the  air-temperature  being 
58^*0).  Serial  temperatures  taken  in  the  deepest  part  of  the  loch  gave 
the  following  results  : — 

Surface 57°'5  Fahr. 

<)   ICCL       ••!  ...  ...  *.•  *•.  ..•  .••         iJ  I       i3  9f 

1(1  ^70- 4 

1  V/  ^f  ••*  .!•  •••  ■••  .*•  ••.  !••  vf  X  ,f 

±%/         f^  •••  •••  ...  .••  .••  •••  *••  VA         A  Jf 

Al"  ff  !••  *••  *••  •••  .*•  .••  •••  ^V  *J  ,, 

jlvf^y  «..  ...  •••  ...  •••  ...  ...  %0        Vf  ,y 

It  will  be  observed  that  the  range  of  tem|)erature  from  surface  to 
bottom  amounted  to  9°'5,  and  that  the  fall  of  temperature  between  the 
depths  of  10  and  15  feet  amounted  to  6°*2. 

Lochan  na  Lairlge* — Lochan  na  Lairige  lies  to  the  west  of  Ben  Lawers, 
and  flows  into  Looh  Tay  by  the  Allt  a*  Mhoimeas,  which  enters  the  loch 
nearly  opposite  the  entrance  of  the  Allt  na  Breaclaich.  It  trends  in 
a  north  and  south  direction,  and  is  extremely  simple  in  outline  and 


*  s  Loch  of  tho  homestead* 
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oon  formation ;  it  is  oblong  in  OTitline»and  of  nearly  uniform  width  through* 
out.  It  is  nearly  three-quarters  of  a  mile  in  length,  and  over  one-eighth 
of  a  mile  in  maximum  breadth,  the  mean  breadth  being  one-tenth  of  a 
mile,  or  14  per  cent,  of  the  length.  Its  waters  cover  an  area  of  abou 
47^  acres,  and  it  drains  an  area  16  times  greater,  or  about  1-|^  square 
miles.  Over  forty  soundings  were  taken,  the  maximum  depth  observed 
being  39  feet.  The  volume  of  water  is  estimated  at  22,682,000  oubio 
feet,  and  the  mean  depth  at  11  feet,  or  28  per  cent,  of  the  maximum 
depth.  The  length  of  the  loch  is  99  times  the  maximum  depth,  and 
350  times  the  mean  depth.  The  northern  portion  of  the  loch  is  shallow, 
the  water  deepening  gradually  on  proceeding  southwards  until  the 
maximum  depth  is  encountered  about  one-eighth  of  a  mile  from  the 
southern  end;  thence  the  water  shallows  rapidly  towards  the  south  end. 
The  10-feet  basin  is  about  half  a  mile  in  length,  extending  from  near 
the  south  end  to  within  one-sixth  of  a  mile  from  the  north  end.  The 
25-feet  basin  is  contained  in  the  southern  half  of  the  loch,  and  is  about 
a  quarter  of  a  mile  in  length.  The  area  of  the  lake-floor  covered  by  less 
than  10  feet  of  water  is  over  29  acres,  or  62  per  cent,  of  the  entire 
area  of  the  loch,  while  that  covered  by  more  than  10  feet  of  water  is 
over  18  acres,  or  38  per  cent,  of  which  8  per  cent,  exceeds  25  feet  in 
depth.  Loohan  na  Lairige  was  surveyed  on  Jnne  16,  1903,  by  Mr. 
James  Murray,  who  estimated  that  the  surface  of  the  water  was  about 
1 595  feet  above  the  level  of  the  sea. 

To  the  north-east  of  Lochan  na  Lairige  lies  the  little  Lochan  a*  Chait* 
on  the  eastern  flanks  of  Ben  Lawers ;  it  flows  into  Loch  Tay  by  the 
Lawers  burn. 

Lochs  Daimh  and  Giorra,  situated  in  the  wilds  of  Glenlyon,  amid 
grand  and  mountainous  scenery,  arc  good  trouting  lochs,  but  strictly 
preserved.  Loch  Daimh  flows  into  Loch  Giorra  by  a  short  river,  and 
the  outflow  from  both  lochs  is  carried  into  the  river  Lyon  by  the  Allt 
Conait.  To  the  south,  on  the  flanks  of  Stuchd  an  Lochain,  lies  the 
small  (Lochan  nan  Gat*),  at  an  elevation  of  over  2000  feet  above  the 
sea,  which  flows  into  the  river  between  Lochs  Daimh  and  Giorra.  It 
being  reported  that  this  little  lochan  was  frozen  over  a  few  days  before 
the  date  of  the  survey  of  Lochs  Daimh  and  Giorra,  it  was  vbited  in  the 
hope  of  taking  soundings  through  holes  in  the  ice,  but  the  ice  had  dis- 
appeared. It  was  apparently  shallow  all  round  the  shore,  except  where 
there  are  screes  from  the  cliffs,  and,  if  at  all  deep,  it  must  be  over  a  very 
limited  area.  The  temperature  of  the  water  was  53°-0  Fahr.  (the  air- 
temperature  being  55°'0),  while  a  reading  taken  close  under  the  crags 
beside  the  snow  gave  49^*8.  Lochs  Daimh,  Giorra,  and  nan  Cat  are 
sometimes  referred  to  as  the  Lochs  of  Boro. 

Loch  Daimh,\ — Loch  Daimh  (or  Damh)  trends  in  an  east  and  west 

^  =  Loch  of  the  oat.  f  =  Loch  of  the  stags. 
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direct ioD,  being  -vddest  and  deepest  towards  the  west  end,  narrowing 
and  eliallowing  towards  the  east  end.  It  is  nearly  a  mile  in  length, 
and  nearly  one-third  of  a  mile  in  maxitnnm  breadth,  the  mean  breadth 
being  nearly  one-fifth  of  a  mile,  or  19  per  cent,  of  the  length.  Its  waten 
oover  an  area  of  about  111  acres,  or  over  oncHEiixth  of  a  square  mile, 
and  it  drains  an  area  nearly  30  times  greater,  or  over  5  square  miles. 
Nearly  sixty  soundings  were  taken,  the  maximum  depth  observed  being 
05  feet.  The  volume  of  water  is  estimated  at  189,623,000  cubic  feet, 
and  the  mean  depth  at  39  feet,  or  41  per  cent,  of  the  maximum  depth. 
The  length  of  the  loch  is  53  times  the  maximum  depth  and  130  times 
the  mean  depth.  The  loch  is  of  simple  conformation,  and,  on  the  whole, 
comparatively  deep,  only  half  a  dozen  soundings  under  1 0  feet  being 
recorded  close  to  the  shore.  Off  the  northern  shore,  towards  the  west 
end,  the  slope  of  the  lottom  is  very  steep,  soundings  of  31  feet  and 
44  feet  having  been  taken  about  80  and  100  feet  from  shore  respec- 
tively ;  this  is  equal  to  a  slope  of  1  in  2'3  to  2*6.  The  eastern  end,  and 
south-eastern  portion  of  the  loch  around  the  island,  are  comparatively 
shallow.  The  25-feet  basin  is  about  three-quarters  of  a  mile  in  length, 
stretching  from  quite  close  to  the  west  end  to  within  one-sixth  of  a  mile 
from  the  east  end.  The  50- feet  basin  is  nearly  half  a  mile  in  length, 
and  the  75-feet  basin,  occupying  the  western  half  of  the  loch,  is  over 
one-thinl  of  a  mile  in  length.  The  maximum  depth  of  95  feet  was 
observed  in  two  places  approximately  near  the  centre  of  the  wide 
western  portion  of  the  loch.  The  area  of  the  lake-floor  covered  by  less 
than  25  feet  of  water  is  about  50^  acres,  or  over  45  per  cent,  of  the 
total  area  of  the  loch ;  that  covered  by  water  between  25  and  50  feet  in 
depth  is  about  21^  acres,  or  over  19  per  cent. ;  that  covered  by  water 
between  50  and  75  feet  in  depth  is  about  19  acres,  or  17  per  cent. ;  and  that 
covered  by  more  than  75  feet  of  water  is  about  20^  acres,  or  over  18  per 
cent,  of  the  entire  area  of  the  loch.  The  flat-bottomed  character  of  the 
deep  western  portion  of  the  loch  is  well  brought  out  by  a  comparison 
of  the  last  two  percentages,  while  the  high  percentage  of  the  bottom 
covered  by  legs  than  25  feet  of  water  is  due  to  the  comparatively  large 
shallow  area  in  the  south-eastern  and  eastern  part  of  the  loch. 

Loch  Daitnh  was  surveyed  on  May  26,  1903,  by  Mr.  James  Murray, 
but  the  level  of  the  surface  of  the  water  above  the  sea  could  not  l>e 
determined.  The  temperature  of  the  surface  water  on  commencing  the 
survey  at  9.30  a.m.  on  May  26, 1903,  was  51°-0  Fahr.  (the  air-temperature 
being  64°0),  and  a  series  of  temperatures  taken  in  the  deepest  part  of 
the  loch  gave  the  following  results  ; — 
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The  range  in  the  temperature  of  the  water  from  snrfaoe  to  bottom  was 
thus  7°'3.  The  fall  of  temperature  from  the  snrfaoe  to  a  depth  of  10  feet 
amounted  to  3°'3,  and  that  between  the  depths  of  10  and  25  feet 
amounted  to  3^*0,  and  below  25  feet  the  fall  amounted  to  1^0. 

Loch  Oiorra* — Looh  Qiorra  (or  Girre)  trends  almost  east  and  west  ; 
there  is  a  slight  bend  near  the  middle  of  the  looh,  the  eastern  half 
trending  north-west  and  south-east.  It  is  over  four-fifths  of  a  mile  in 
length,  with  a  maximum  breadth  of  over  a  quarter  of  a  mile,  the  meay 
breadth  being  about  one-sixth  of  a  mile,  or  20  per  cent,  of  the  length. 
Its  waters  cover  an  area  of  about  88]^  acres,  t>r  less  than  one-seventh  of 
a  square  mile,  and  it  drains  directly  an  area  of  over  5j^  square  miles, 
but,  since  it  receives  the  outflow  from  Loch  Daimh,  its  total  drainage 
area  is  over  10^  square  miles — an  area  78  times  greater  than  the  area  of 
the  loch.  Nearly  sixty  soundings  were  taken  in  Loch  Giorra,  the  maxi- 
mum depth  observed  being  49  feet.  The  volume  of  water  is  estimated 
at  83,686,000  cubic  feet,  and  the  mean  depth  at  nearly  22  feet,  or  44 
per  cent,  of  the  maximum  depth.  The  length  of  the  looh  is  88  times 
the  maximum  depth,  and  200  times  the  mean  depth. 

The  floor  of  Loch  Giorra  is  rather  irregular.  The  deepest  part  is  in 
the  western  half,  the  maximum  depth  of  49  feet  having  been  observed 
about  one  sixth  of  a  mile  from  the  west  end.  The  25-feet  basin  in  this 
part  of  the  loch  is  about  two-fifths  of  a  mile  in  length,  and  towards  the 
east  end  there  is  a  second  25-feet  basin  about  one-fifth  of  a  mile  in  length, 
in  which  the  maximum  depth  is  40  feet.  These  two  basins  are  separated 
by  a  remarkable  rise  of  the  bottom,  on  which  depths  of  15  and  18  feet  were 
recorded,  surrounded  on  all  sides  by  deeper  water.  The  area  of  the 
lake-floor  covered  by  less  than  20  feet  of  water  is  nearly  43  acres,  or 
over  48  per  cent,  of  the  total  area  of  tho  looh ;  that  covered  by  water 
between  20  and  40  feet  in  depth  is  nearly  38  acres,  or  about  42|  per 
cent. ;  while  that  covered  by  more  than  40  feet  of  water  is  over  8  acres, 
or  over  9  per  cent.  Loch  Giorra  was  surveyed  on  the  same  day  as  Loch 
Daimh,  May  26,  1903,  by  Mr.  James  Murray;  its  elevation  above  the 
sea  could  not  be  determined.  A  series  of  temperatures  taken  in  the 
deepest  part  of  the  loch  gave  the  following  results  : — 

Sarface 50°'0  Fahr. 

10  feet 48®0 

^"  }t  •••  ••.  •«•  »••  ...  •..  .a.  40        O 
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(the  air-temperature  at  the  time  being  53^*0) 

A  comparison  of  these  temperatures  with  those  taken  in  Loch  Daimh 
later  in  the  day  shows  that,  while  the  surface  temperature  in  each  looh 
was  nearly  identical,  the  temperature  of  the  water  beneath  the  surface 
was  lower  in  the  deeper  loch  :  thus  at  10  feet  the  temperature  in  Looh 

*  =  Short  loeh  (shorter  of  two). 
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Daimh  was  1°*0  low«r  than  in  Looh  Oiorra,  at  25  feet  it  was  2''*8  lower, 
and  at  50  feet  it  was  2^*5  lower  than  at  45  feet  in  Looh  Giorra. 


The  particulars  regarding  the  different  lochs  dealt  with  in  this  paper 
are  collected  together  in  the  table  on  p.  540  for  convenienoe  of  reference 
and  comparison. 

From  this  table  it  will  be  seen  that  in  the  fourteen  lochs  under 
consideration  1838  soundings  were  taken,  and  that  the  aggregate 
area  of  the  water  surface  is  about  12^  square  miles,  so  that  the 
average  number  of  soundings  per  square  mile  of  surface  is  147.  The 
aggregate  volume  of  water  contained  in  the  lochs  is  estimated  at  about 
58,657  millions  of  cubic  feet.  The  area  drained  by  these  lochs  is  about 
568f  square  miles,  or  nearly  46  times  the  area  of  the  lochs. 


DR.  AND  MRS.  WORKMAN  IN  THE  HIMALAYAS.* 

Dr.  William  Hunter  Workman  and  Mrs.  Fanny  Bullock  Workman 
made  another  expedition  to  the  Earakoram  Himalayas  during  the  past 
summer.  The  latter  part  of  June  they  explored  the  Hoh  Lumba  glacier 
lying  west  of  the  Hispar  glacier  to  its  sources.  As  in  case  of  the  Choga 
LuDgma,  they  found  the  course  of  this  glacier  quite  dififerent  from  that 
laid  down  on  the  Indian  Trigonometrical  Survey  map.  At  about  the 
middle  point  of  its  length,  the  glacier  divides  into  two  branches  of  similar 
size  and  leugth  separated  by  a  high  mountain  wall.  The  map  shows 
the  westerly  of  these  to  run  through  to  join  the  Hispar  glacier.  In 
reality  it  ends  in  a  snow  col  18,600  feet  high,  surmounted  by  a 
tremendous  cornice  overhanging  a  precipice  6000  to  7000  feet  sheer 
on  the  north-east  side.  An  inaccessible  icefall  leads  from  the  glacier 
to  the  col.  Dr.  and  Mrs.  Workman  and  guides  ascended  this 
col  by  the  only  available  route.  They  crossed  a  large  Bergschrund 
and  traversed  a  succession  of  ice-slopes  of  60°  incline  lying  on 
the  shoulder  of  a  mountain  just  above  a  high  precipice,  which  could 
only  be  passed  by  those  thoroughly  equipped  for  mountain  work. 
Directly  beneath  the  col  runs  a  narrow  glacier  converging  upon  the 
Hispar  glacier,  which  it  probably  joins  west  of  the  Zong  La,  although 
the  junction  could  not  be  seen  from  the  coh  The  other  branch, 
called  the  Sosbon,  ends  in  a  similar  col  of  about  the  same  height, 
with  cornice  and  precipice  falling  to  the  same  narrow  glacier.  The 
approach  to  this  up  a  rather  steep  slope  directly  from  the  glacier  is 
easier  than  to  the  other  col  except  for  the  soft  snow,  which  near  the 
top  was  waist-high.     A  high  mountain  ridge   separates    the   narrow 


*  Gommiinioated  by  Dr.  Honter  Workman. 
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glacier  from  the  Hispar.  The  whole  Hoh  Lnmba  glacier^  aa  well  as  aQ 
the  moantain  flanks,  was  covered  deeply  with  snow  left  by  the  atormt 
of  the  severe  and  late  winter,  and  all  camps  had  to  be  made  iq  the  soft 
snow,  which  concealed  ice,  moraine,  and  rook  from  si^ht.  With  the 
exoeptioD  of  two  days,  the  weather  was  stormy.  A  large  brancb  slacier 
runs  west  from  the  TToh  Lnmba  near  its  end,  termiiiatiDg  in  three 
smaller  branches,  and  opposite  a  small  branch  mns  soath-eaat  -  a  small 
branch  also  runs  west  from  the  point  of  bifurcation  of  the  Hoh  Lnmba. 
There  are  no  other  branches,  the  glacier  being  fed  by  han^ne  Klaciers 
on  the  sides  of  its  enclosing  mountains,  which  are  marvellously  beantifnl 
in  form  and  impressive  in  size. 

In  July  the  party  again  ascended  the  Chogo  Luogma  to  the  base 
camp  of  1902,  at  14000  feet  on  a  rook  promontory  projeotinK  into  the 
glacier  at  the  junction  with  it  of  the  Haramosh  glacier.     Here  they 
were  detained  by  storms  till  the  first  week  in  Angnst.     The  last  week 
of  July,  during  a  lull  in  the  stormy  weather,  they  explored  the  upper 
branch  of  the  Chogo  Lnngma,  which,  leaving  it  about  3  miles  from  its 
origin,  runs  west-south-west  for  a\:out  12  miles.     This  glacier,  which  is 
as  large  as  the  Haramosh,  breaks  into  the  Chogo  Lnngma  in  a  series  of 
ioefalls  and  seracs.    Above  these  aro  high  snowfields  with  large  crevasses 
which  are  swept  by  avalanches  from  the'mountainson  both  sides,  makinir 
the  passage  of  the  glacier  dangerous.     The  snowfields  ascend  to  a  snow 
ool   19,000  feet  high,  beyond   which  the  valleys  slope  away  towards 
Gilgit.     The  snow  was  soft  and  deep,  and  snow-shoes  were  nsed  with 
advantage.     The  snow,  which  froze  during  the  night,  softened  under 
the  burning  sun  by  1>  o'clock  a.m.,  so  that  the  coolies  sank  in  knee- 
deep,  and  camps  had  to  be  made  by  10  o'clock,  which  made  progress 
slow. 

In  August  the  weather  improved.      Dr.  and   Mrs.   Workman    im- 
mediately   started    with    Mummery  tents  and    light    camp  outfit    to 
attempt  the  ascent  of  one  or  more  of  three  high  snow-peaks  crowning  a 
boundary  wall  of  the  Chogo  Lnngma.     The  first  camp  was  made  on  a 
side  glacier  in  snow  at  the  base  of  the  slopes  of  the  first  peak  at  a  height 
of  lt),200  feet.     The  second  was  on  a  small  snow  plateau  at  a  height  of 
18,000  feet.    From  here  an  attempt  was  made  to  establish  a  third  camp  at 
a  height  of  over  20,000  feet,  so  that  the  highest  of  the  three  p^tks 
measured  by  the  Indian  Survey  at  24,486  feet  might  be  attacked  with 
a  chance  of  success,  but  many  of  the  coolies,  who  can  always  be  depended 
on  to  fail  at  important  crises,  were  prostrated  by  mountain  sickness,  and 
the  third  camp  had  to  be  pitched  at  the  base  of  the  first  and  lowest 
peak  at  li»,35.*»   feet,  and  the  final  ascents  carried  out  from  here.     At 
3  o'clock  a.m.,  with  a  temperature    of  l.")^   Fahr.,  by  the  light  of  a 
waning   moon.   Dr.   and  Mrs.   Workman,   two    guides,    and   a   porter 
started   to   ascend   the   first  peak.      The  snow-slopes   were    so   sharp 
(60^  to  70**)  that  the  entire  ascent  had   to  be  made  in  zigzags  and 
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by  traversing.  At  7  a.in«  the  summit,  a  snow-oornioe  21,770  feet,  was 
reached.  Here  readings  of  hypsometer,  barometer,  and  thermometer 
were  taken,  after  which  a  descent  of  several  hundred  feet  was  made  to 
a  snow  ar^te  leading  to  the  second  peak.  This  was  traversed,  and  the 
ascent  of  the  second  peak  was  accomplished  in  soft  snow  ankle-deep. 
Its  top,  22,567  feet,  was  gained  at  10  a.m. 

The  party  had  now  performed  seven  honrs  of  fatiguing  work  at  a 
high  altitade,  and  it  was  manifestly  impossible  to  reach  the  snmmit  of 
the  third  peak  (24,486  feet)  on  that  day.  To  scale  this,  a  high  camp 
would  have  to  be  made  on  the  platean  leading  to  it  at  22,000  feet,  which 
with  coolies  would  be  an  impossibility,  and,  if  possible,  wonld  be  a 
hazardous  experiment  in  the  variable  climate  of  this  region.  The  sharp 
peak  loomed  np  ahead  above  the  ascending  plateau.  Upon  its  south- 
west arete  was  a  point  nearly  a  thousand  feet  higher,  which  evidently 
commanded  a  view  towards  Nagar,  which  it  was  desirable  to  obtain* 
Mrs.  Bullock  Workman  and  the  porter  remained  on  the  second  summit, 
whilst  Dr.  Workman  and  the  two  guides  descended  to  the  plateau, 
crossed  it,  and  after  a  stifif  scramble  up  the  steep  slants  of  the  peak, 
reached  the  desired  point  on  the  ar^te  at  12.30  p.m.  Calculations  based 
on  the  hypsometric  and  barometric  readings  here  taken,  and  those  taken 
at  the  same  hour  of  the  Government  mercurial  barometer  at  Skardo 
(average  of  calculations  by  three  dififerent  tables),  place  the  height 
attained  at  23,394  feet,  311  feet  higher  than  the  summit  of  Aconcagua. 

The  view  from  here,  as  from  the  two  lower  peaks,  was  indescribably 
grand.  Among  the  countless  thousands  of  spires,  wedges,  and  corners 
on  every  side,  rose  to  the  south-east  the  giant  peaks  of  the  Biafo,  the 
Mustagh  Tower,  Masherbrum,  Gusherbrum,  and  the  sharp  pyramid  of 
Ks,  nearly  destitute  of  snow,  towering  far  above  all  surrounding  peaks 
and  ridges.  On  the  south,  Haramosh  and  the  immense  mass  of  Nanga 
Parbat  formed  a  fitting  background  to  other  beautiful  and  majestic 
mountains  more  to  the  front.  Directly  beneath  lay  the  Chogo  Lungma, 
with  its  winding  moraines  visible  throughout  nearly  its  whole  length ; 
also  its  last  12-mile  branch  leading  straight  away  to  its  snowy  col, 
beyond  which  valleys  stretch  towards  Qilgit.  From  the  Pertab  Singh 
La,  at  the  head  of  the  Chogo  Lungma,  a  large  glacier  falls  away  between 
massive  mountains  into  a  valley  which  runs  directly  towards  Nagar. 
Opposite,  on  the  other  side  of  the  Chogo  Lungma,  stands  a  beautiful 
snow-needle,  measured  by  the  Indian  Survey  at  22,810  feet,  upon  whose 
summit  the  party  could  look  down.  Camp  was  reached  at  6  p.m. 
The  next  morning  the  barometers  had  fallen ;  clouds  were  rising  on  the 
horizon.  A  retreat  to  the  base  camp  was  made,  but  the  storm  burst 
before  it  was  reacherl.  The  whole  five  days'  work  was  done  on  ice  and 
snow. 

From  the  Ohogo  Lungma  the  Bilucho  Nulla,  a  side  valley,  was 
explored,  the  lower  half  of  which  is  ooYered  with  large  rough  moraines, 
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left  by  the  dying  and  receding  glaoier.  A  large  glacier  still  dominates 
the  npper  half.  Near  its  head  a  snow  pass  17,000  feet  bigh^  leading 
over  to  the  Kero  Lungma,  was  disoovered  and  crossed.  A  oomice  had 
to  be  cut  through,  and  the  descent  made  by  a  snow  wall  of  70**  1000  feet 
high,  gnllied  by  avalanches. 

The  Hnloho  Alohori  glacier,  the  largest  branch  of  the  Kero  Lungma, 
was  next  explored  to  its  sources.     This  glacier  is  also  wrongly  defined 
on  the  survey  map.    Its  course  is  more  to  the  north  than  the  map  shows, 
and  at  its  upper  end  it  divides  into  three  branches  running  about  north- 
north-east,  north,  and  north-north-west  respectively.    The  glacier  proper 
follows  the  north-north-east  branch.     This  ends  in  an  icefall,  up  which 
a  passage  could  be  found  at  one  point  only.     Above  this  is  a  steep 
col  of  rock  and  snow,  18,200   feet  high,  from  which  an  inaccessible 
precipice  falls  almost  upon  the  Hispar  glacier.     Passages  to  the  Hispar 
were  sought  throughout  this  region,  but  only  at  four   points  were 
cols   found   that  could  be  scaled  from   the  south-west  side,   and  the 
descent  from  all  these  towards  the  Hispar  is  by  precipices.    The  Mushik 
La  appears  to  be  the  only  practicable  passage  to  Nagar  from  this  region. 
The  branches  of  the  Hispar  on  the  north  are  much  longer  and  less  steep 
than  from  the  south. 

The  expedition  was  accompanied  by  the  guides  J.  Petigax  and  C. 
Savoie,  who  accompanied  the  Duke  of  Abruzzi  on  his  polar  expedition, 
and  porter  L.  Petigax,  all  of  Courmayeur;  also  by  Mr.  B.  Hewett,  of 
London,   as    surveyor.      Hypsometric,   barometric,   and    thermometric 
readings  were  taken  at  all  points,  and  readings  were  also  taken  three 
times  daily  by  the  official  in  charge  of  the  Government  station  at  Skardo 
for  the  determination  of  heights.     Eeadings  wore  also  taken  with  solar 
thermometer.     Above  13,000  foet  the  temperature  of  the  sun's  rays  was 
found  to  average  considerably  higher  than  in  the  torrid  Indian  plain. 
Headings  at  an  altitude  of  over  17,000  feet  were  obtained  as  high  as 
204*=*  Fahr.     Measnromonts  were   made   by  Mr.  Howett   to   determine 
distances,  heights,  and  movement  of  glaciers.     Many  photographs  were 
secured. 


GEOGRAPHY  AT  THE  BRITISH  ASSOCIATION  MEETING 

AT  SOUTHPORT. 

Under  the  energetic  command  of  Captain  Creak,  the  work  of  the  Geographical 
Section  was  carried  out  with  much  precision  and  lieartiness.  The  captain's  own 
address  was  the  only  one  which  surveyed  the  World  as  a  whole,  and  he  directed 
our  attention  to  the  subtle  magnetic  properties  with  which  ho  is  so  familiar.  In 
this  presidential  addrefs  he  showed  how  important  the  Antarctic  expeditions  were 
in  securing  reliable  magnetic  observations  which  would  have  a  great  practical  as 
well  as  theoretic  valne. 
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The  account  of  the  National  Antarctic  Expedition  was  given  by  Lieut.  Shackle- 
ton,  and  the  main  facts  have  already  appeared  in  the  Geographical  Journal,  This 
gives  no  idea  of  the  vivid  and  racy  description  of  the  life  of  the  explorers  with 
which  the  gallant  lieutenant  delighted  a  large  audience.  Equally  effective  were 
Dr.  Tempest  Anderson's  descriptions  and  views  of  St.  Vincent  and  Martinique, 
and  of  the  volcanic  activity  and  destruction  of  which  they  have  been  the  theatres. 
The  gist  of  his  communication  is  published  in  the  March  number  of  the  Oeogra- 
phical  Journal,  Lieut.-Colonel  Manifold  took  us  across  China,  from  Yunnan  to 
Peking  down  the  Yangtse  and  back,  across  the  land-route  farther  to  the  north 
through  Sechwan.  His  paper,  in  an  extended  form,  will  at  a  later  date  be  published 
in  the  Geographical  Journal.  Dr.  H.  0.  Forbes  read  a  report  on  his  expedition  to 
Sokotra,  the  results  of  which  are  now  being  published  by  the  Liverpool  Muceum. 
Mr.  Lomas,  who  has  been  working  at  some  of  the  material  brought  back  by  Prof. 
Uerdman  from  Ceylon,  described  the  physical  features  of  Adam's  Bridge.  Dr.  J.  P. 
Thompson  was  unfortunately  prevented  from  being  present,  but  his  paper,  dealing 
with  all  aspects  of  the  geography  of  Queensland,  was  read  by  the  recorder. 

The  only  African  paper  was  that  by  Mr.  E.  D.  Morel  on  the  **  Economic  Develop- 
ment of  West  Africa."  He  pointed  out  that  there  are  urgent  reasons  why  a  manu- 
facturiug  nation  like  ours  should  show  keener  interest  in  one  of  the  greatest  raw 
material  producing  countries  in  the  world,  of  which  we  possess  liome  700,000  square 
miles,  inhabited  by  30,000,000  people.  The  extent  of  British  commercial  interests  in 
West  Africa  was  commonly  ignored,  and  the  future  potentialities  of  the  country 
insufficiently  appreciated.  The  chief  factor  which  determined  the  Powers  to 
assume  the  liabilities  they  have  incurred  in  tropical  Africa  was  the  belief  that 
raw  miterial  was  necessary  to  an  industrial  and  manufacturing  nation,  and  that 
each  nation  must  find  new  markets  for  the  consumption  of  home  manufactures, 
markets  which  would  pay  for  such  manufactures  in  raw  material.  The  economic 
development  of  tropical  Africa  was  therefore  the  principal  aim  which  each  Power 
had  in  view.  How  could  that  economic  development  be  best  pursued  in  a  manner 
profitable  to  the  people  of  Europe  and  to  the  people  of  Africa  ?  If  it  was  to  be 
permanently  successful  it  must  be  profitable  to  both. 

He  pointed  out  that  two  antagonistic  plans  were  before  the  world,  which  might 
be  defined  as  Coercion  and  Commerce.  The  former  he  characterized  as  a  revival 
in  an  aggravated  form  of  the  old  culture  system  of  the  Dutch  East  Indies,  which 
had  to  be  abandoned  owing  to  the  ruin  and  exhaustion  it  bronght  with  it.  It 
was  at  present  in  operation  in  a  large  portion  of  tropical  Africa.  It  tended  towards 
the  enslavement  of  whole  peoples,  and  brought  inevitable  ruin  in  its  train.  He 
argued  that,  apart  from  its  moral  side,  this  conception  was  antagonistic  to  the 
development  of  all  legitimate  European  aims  in  tropical  Africa,  and  was  practically 
short  sighted  and  injurious. 

The  other  conception  had,  notwithstanding  many  material  obstacles,  produced 
results  which  were  already  obvious  and  visible  to  all.  It  was  based  upon  the 
recognition  that  the  inherent  rights  of  a  native  of  tropical  Africa  to  his  land  and 
the  produce  thereof  were  the  necessary  accompaniments  of  all  succesfeful  and 
permanent  development  work  in  the  interests  both  of  the  European  and  the  Negro. 
The  commercial  instincts  of  the  Negro  were  notorious,  and  his  adaptability  remark- 
able. The  theory  that  he  will  not  work  was  untenable  in  face  of  the  positive 
results  of  his  labours  in  the  millions  of  pounds'  worth  of  produce  shipped  home 
annually  to  Europe  from  West  Africa.  He  merely  required  instruction  and 
guidance  to  prevent  wastage  and  destruction  of  economic  products  due  to  want 
of  knowledge  in  the  preparation  and  collection  of  the  raw  materiaL  An  urgent 
necessity  was  the  careful  study  of  native  land  tenure  as  an  important  factor  in 
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economic  development,  the  theory  of  vacant**  lands  being  often  misleading  and 
open  to  grave  abuses.  Mr.  Morel  then  difcussed  the  best  means  of  improving 
native  industries  and  helping  the  native  to  construct  new  ones,  laying  particular 
stress  upon  the  great  importance  of  extending  the  growth  of  ootton  in,  and  pro- 
moting its  export  from,  the  ;tropical  African  provinces  of  the  Empire.  Befereooe 
was  made  to  various  measures  which  might  with  advantage  be  taken  by  Gk>vem- 
ment  to  Eecure  these  ends,  and  the  opinion  was  expressed  that  the  only  right  and 
practical  idea  which  should  govern  European  action  in  tropical  Africa  (which  was, 
and  must  always  remain,  a  black  man's  couLtry,  where  the  European  could  not 
colonize  and  could  only  supervise)  was  to  teach  the  native  to  take  pride  in  his 
property ;  to  guarantee  him  from  molestation  in  his  ownership  of  his  property ;  to 
assist  him  in  developing  the  raw  products  his  fertile  soil  yielded  for  his  own 
advantage  and  ours ;  to  make  it  clear  to  him  that  we  looked  upon  him,  not  as  a 
fool,^  still  less  as  a  brute,  but  as  a  partner  in  a  great  undertaking  which,  if  properly 
conducted,  would  confer  lasting  benefit  upon  his  race  and  the  white  over-lords  who 
have  established  themselves  in  his  midst. 

The  scientific  and  economic  value  of  botanical  surveys  based  on  the  distribution 
of  plant  associations  is  gradually  being  recognized,  and  it  is  to  be  hoped  that  the 
work  already  done  in  this  country  by  the  pupils  of  Prof.  G^des  and  others  will 
lead  to  a  systematic  survey,  not  only  of  the  Biitish  Isles,  but  of  our  colonies. 
Agricultural  wealth  is  of  more  permanent  value  than  mineral  wealth,  and  a  botanical 
survey  of  many  parts  of  the  empire  should  take  precedence  even  of  a  geological 
one,  if,  as  ought  to  be  the  case,  topographical,  geological,  and  botanical  surveys  are 
not  practically  simultaneous. 

Dr.  Otto  Darbishirp,  of  the  Owens  College,  discussed  the  relation  and  importance 
of  botany  to  geography.  Plants  play  a  very  important  part  in  the  composition  of 
the  scenery  of  our  Earth.  So  much  is  this  the  case  that  a  barren  desert  strikes  us 
as  remarkable,  chiefly  on  account  of  the  absence  of  any  vegetation.  The  pro- 
fessional geographer  and  traveller  has  generally  at  most  only  a  very  slight 
acquaintance  with  any  branch  of  botany.  The  problem  before  us  ip.  Would  an 
acquaintance  with  certain  branches  of  botany  be  of  any  scientific  interest  or 
practical  value  to  the  geographer  ?  Botany  and  geography  meet  on  common  ground 
in  the  following  branches  of  botany  : — (a)  The  geographical  distribution  of  plant 
species.  The  distribution  of  plants  when  grouped  according  to  their  natural 
affinities  into  natural  orders,  genera,  or  species  is  seen  to  depend  very  generally  on 
the  distribution  of  temperature  over  tte  Earth's  surface,  without  reference,  as  a 
rule,  to  local  conditions,  {b)  The  geographical  distribution  of  plant  forms,  or 
ecology.  The  plant  form  is  an  expression  of  the  way  in  which  the  plant  body 
has  adapted  itself  directly  to  the  external  conditions  under  which  the  plant  is 
living.  It  affords,  therefore,  to  a  certain  extent,  an  indication  of  what  these  con- 
ditions are.  An  association  of  similar  plant  forms  is  called  a  formation.  The 
presence  of  any  of  the  three  chief  kinds  of  formation,  namely,  forest  land,  grass 
land,  and  destrt  land,  depends  almo6t  entirely  on  the  relation  existing  between  the 
supply  of  water  available  for  absorption  by  the  plant  root  and  the  amount  of  water 
given  off  by  the  plant  shoot.  The  prrponderating  influence  may  be  due  to  the 
climate  (climatic  formation)  or  the  soil  (edaphic  formation).  Temperature 
generally  has  no  hand  in  the  making  of  the  plant  form,  (c)  The  influence  of 
the  plant  world  on  the  Earth's  surface.  Most  sub-aerial  plants  penetrate  into  the 
soil  for  purposes  of  attachment  or  absorption  of  food  material.  Their  action 
may  be  a  physical  one  only,  or  a  chemical  one  in  addition.  Plants  are  as  often 
responsible  for  the  first  crumbling  away  of  the  solid  rock  as  for  the  binding 
together  of  loose  soil.     These  three  subjects  are  of  great  interest  to  the  geographer, 
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but  ecology  is/  in  addition,  of  the  greatest  importance  to  the  traveller.  Ecology 
teaches  the  traveller  how  to  analyze  and  classify  the  forms  of  v«'getation  met  with, 
fie  is  enabled  through  it  to  make  out  many  of  the  prevailing  conditions  by 
reference  to  the  plant  forms  observed.  He  is  also  enabled  to  give  a  scientifically 
accurate  account  of  what  he  has  seen,  because  he  understands  the  relation  existing 
between  the  plants  and  the  conditions  under  which  they  are  living.  A  knowledge 
of  ecology  should,  in  fact,  be  considered  a  moet  necessary  part  of  the  scientific 
equipment  of  any  professional  traveller. 

Dr.  W.  G.  Smith,  of  Yorkshire  College,  with  whose  beautiful  maps  readers  of 
the  Geographical  Journal  are  already  familiar,  discussed  the  value  of  observation 
of  features  of  vegetation  in  geographical  exploration.    He  pointed  out  that  descrip- 
tions or  even  notes  on  vegetation  were  not  a  feature  in  the  majority  of  papers  in 
English  relating  to  travel  and  exploration.    Yet  the  vegttation  of  a  country  was, 
after  the  configuration,  the  most  important  factor  in  the  landscape.    Considerable 
progress  had  been  made  towards  representing  the  vegetation  of  a  country  on  maps. 
This  was  done  by  recording  the  limits  of  distribution  of  the  most  abundant  (or 
dominant)  plantf,  such  as  trees,  and  already  the  vegetation  of  considerable  tracts  of 
Britain,  Europe,  and  Notth  America  had  been  charted.    The  detail  in  simple  cases 
showed  the  region  of  deciduous  trees  as  distinct  from  that  of  C(  niferous  treep,  and 
the  forest  lands  as  contrasted  with  treeless.    Or  greater  detail  might  be  shown, 
as  in  the  series  of  maps  now  being  issued  in  Britain.     Vegetation  charts  of  all 
parts  of  the  Earth  would  be  a  distinct  gain  to  plant  geography.    The  scope  of 
such  a  survey  for  any  area  would   depend  on  the  aaps  available  and  on  the 
obeeiver's  knowledge  of  plants.    In  the  case  of  a  party  which  included  a  botanist 
and  traversed  a  country  with  fairly  complete  maps,  there  should  be  considerable 
opportunity  of  ascertaining   and  recording   the   limits  of  important  dominant 
plants.    Such  a  survey,  accompanied  by  the  collecting  of  plants,  would  furnish 
material  of  great  value.     In  the  case  of  an  expedition  in  an  area  poorly  charted 
there  would  still  be  opportunities  of  collecting  fragmentary  evidence  regarding 
vegetation.      Notes  on  the  dominant    plants  could   be  made  at  places  where 
geographical  observations  were  taken,  and  where  a  change  occurred  from  one  type 
of  vegetation  to  another  the  limit  could  be  ascertained  with  as  much  accuracy 
as  possible.    Even  in  a  case  where  the  dominant  plants  were  unknown  to  the 
observer,  a  small  collection  of  them  labelled  by  numbers  for  reference  oould  be 
afterwards  identified.    An  acquaintance  with  the  methods  of  botanical  survey 
followed  in  Britain  and  elsewhere  would  be  a  useful  preliminary  for  intending 
traveller?. 

Mr.  Francis  J.  Lewis,  f.l.s..  University  College,  Liverpool,  described  the  work 
he  has  done  since  1000  in  making  a  botanical  survey  of  the  basins  of  the  Eden, 
Tees,  Tyne,  and  Wear,    The  results  ^  ill  be  publshed  in  the  Journal, 

A  further  contribution  on  this  subject  was  that  on  *'  Peat  Moors  of  the  Southern 
Pennines  :  their  Age  and  Origin,"  by  Mr.  C.  E.  Moss,  b.8c.  The  author  classified 
them  as  (i.)  Cotton-grass  Moors,  (ii.)  Heather  Moors,  and  (iii.)  Grassy  Moors. 
The  question  as  to  whether  or  not  the  Pennines  were  prehittorically  tree  clad  was 
disctused,  and  evidence  of  (i.)  history,  (ii.)  place-names,  (iii.)  buried  timber, 
(iv.)  neolithic  flints,  and  (v.)  present  range  of  British  forest  trees,  was  considered, 
aLd  the  conclueion  arrived  at  that,  though  the  Pennine  slopes  were  tree-clad  so 
late  as  Saxon  and  Danish  times,  jet  at  that  peiiod  the  summits  were  covered  with 
an  extensive  morass.  This  morass  was  caused  by  the  destructicn  or  decay  of 
forests  which  existed  on  the  Pennine  summits  so  late  probably  as  the  Roman  period. 
In  order  to  check  the  estimate  suggested  by  the  above  conclusions,  the  mode 
and  rate  of  formation  of  peat  were  considered.    The  author  diicueEed  0  ^ 
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formation  and  (ii.)  the  slow  formation  of  peat,  and  (ill.)  the  plants  which  form  pelt 
at  the  present  time ;  and  he  considered  that,  as  a  role,  the  peat  moon  of  the 
Pennines  cannot  date  to  a  period  farther  hack  than  ahout  two  thouBUid  yean. 
The  paper  concluded  with  remarks  on  the  possible  utilisation  of  the  Fenniiw 
peat  moors. 

Of  immediate  local  interest  was  the  paper  on  "  Sand-daneB»*'  hy  Dr.  Otto 
Darbishire,  read  at  the  Botanical  Section,  which  was  supplemented  by  an  excursoD. 
A  practical  application  of  botanical  geography  was  illnstrated  by  the  paper  of 
Mr.  Parry,  engineer-in-chief  of  the  Liverpool  waterworks,  on  the  afforeBtatkn  of 
waterworks  catchment  areas,  with  special  reference  to  the  case  of  Lirerpool.  This 
paper,  unfortunately,  was  read  in  the  afternoon,  but  though  there  was  m  com- 
paratively small  audience,  it  gave  rise  to  a  most  animated  and  practical  diacoasioD. 
Mr.  Parry  bhowed  the  advantages  likely  to  arise  from  the  afforeatation  of 
waterworks  catchment  areas.  He  said  the  authorities  of  many  large  towns, 
such  as  Manchester,  Liverpool,  and  Birmingham,  and  of  many  amaller  towns, 
had  been  led  to  the  conclusion  that  the  purity  of  their  water-auppliea  oould 
be  effectually  secured  only  by  their  becoming  the  owners  of  the  watersheds, 
and  Parliament  had  readily  granted  the  necessary  powers.  On  the  question 
how  these  areas  were  to  be  utilized,  Mr.  Parry  said  that,  in  order  to  reduce  to 
a  minimum  the  risks  of  polluting  the  water  in  a  manner  likely  to  produce 
diseasp,  the  first  object  must  be  to  limit  the  resident  population  to  the  lowest 
number  reasonably  practicable,  and  this  could  not  be  done  if  agricultural  operations 
were  allowed  to  be  carried  on  in  the  ordinary  way.  For  a  large  proportion  of  these 
areas  timber-growing  might  justly  claim  to  be  the  most  profitable  use  to  which  the 
land  could  be  applied ;  whilst  the  eilect  of  trees  upon  the  yield  and  quality  of  the 
water  collected  could  not  be  otherwise  than  beneficial.  Mr.  Parry  then  ezplaiued 
what  had  been  done  in  the  way  of  afforestation  by  the  Liverpool  Corporation 
at  their  Vyrnwy  watershed  in  North  Wales. 

Three  communications  related  to  physical  geography.  Prof.  Pettersson,  of 
Stockholm,  discussed  the  influence  of  ice-melting  upon  oceanic  circulation,  and 
showed  an  experiment  of  Mr.  J.  W.  Sandstrotn  illustrating  the  effect  of  melting  ice 
on  the  movement  of  salt  water.  Prof.  Pettersson's  paper  will  be  published  in 
the  Journal, 

Dr.  Vaughan  Cornish  presented  the  report  of  the  committee  on  terrestrial 
surface  waves,  and  showed  a  number  of  exceptionally  clear  and  beautiful  views  of 
waves,  more  particularly  in  the  Niagara  falls  and  rapids. 

Mr.  Heawood  made  the  only  communication  on  the  history  of  geography 
in  his  paper  on  "Henricus  Glareanus  (sixteenth-century  geographer)  and  his 
Recently  Discovered  Maps,"  which  will  be  separately  published  in  the  Journal, 

The  needs  of  modern  surveyors  was  discussed  by  Mr.  E.  A.  Beeves,  in  a  paper 
entitled  "Notes  and  iSuggestions  on  Geographical  Surveying  suited  to  Present 
Requirements,"  which  will  be  separately  published  in  the  Journal, 

Mr.  G.  James  Morrison  afterwards  discussed  the  map  projections  suited  to 
general  purposes. 

A  joint  meeting  of  the  Geography  and  Education  sections  was  held  to  discuss 
geographical  education,  and  is  separately  repeated. 
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A  JOINT  meetiDg  of  the  Geography  and  Education  Sections  of  the  British  Associa- 
tion was  held  under  the  presidency  of  Sir  William  Ahney  and  Captain  Creak 
during  the  recent  meeting  at  Southport,  to  discuss  the  subject  of  geographical 
education.  At  a  time  when  our  educational  systems  are  being  closely  examined, 
and  when  great  administrative  changes  have  just  been  effected,  it  is  most  important 
that  the  educational  value  of  geography  i^ould  be  recognized  by  educational 
authoriticF,  and  that  it  should  be  used  to  bind  together  the  at  present  largely 
unco-ordioated  subjects  of  which  teachers  complain  they  have  too  many.  The 
orgaoizing  committees  of  the  two  sections  are  to  be  congratulated  on  arranging 
the  discussion,  which  was  opened  by  Mr.  Mackinder  in  an  address  characterized 
by  its  broad  outlook  and  wide  sympathy.  The  foUowiug  abstract  presents  the 
salient  points  of  the  address :  * — 

Classics  and  mathematics  are  effective  educational  disciplines  largely  because, 
as  the  result  of  long  experience,  they  can  be  taught  by  methods  which  are  pro- 
gressive from  the  lower  to  the  higher  forms  of  a  school.  If  geography  is  to  be 
generally  utilized  in  secondary  education  it  must  become  similarly  progressive 
rather  than  merely  cumulative  of  facts.  In  practice  this  implies  the  fulfilment  of 
three  conditions — 

(1)  That  the  pupils  be  classed  in  special  "  sets"  for  geography,  lest  they  omit 
stages  in  the  argument ; 

(2)  that  the  master  know  the  subject  thoroughly ;  and 

(3)  that  the  public  examinations  be  based  on  some  generally  accepted  sequence 
of  exposition,  as  in  the  case  of  languages  and  mathematicF. 

It  would  probably  be  hopeless  to  expect  a  general  fulfilment  of  the  first  two 
conditions  unless  the  third  be  practicabla  It  is  well,  therefore,  to  concentrate 
attention  upon  this. 

The  phenomena  of  geography  are  capable  of  arrangement  upon  alternative 
principles,  either  according  to  regions  or  according  to  categories.  In  the  one  case 
the  chapter-headings  of  a  text-book  would  be  such  as  *'  France,*'  **  India,"  etc. ;  in 
the  other  they  would  be  such  as  '*  volcanoes,*'  **  climates,"  etc.  The  former  is  spoken 
of  as  regional  geography,  the  latter  as  general,  or  commonly,  but  unfortunately,  as 
physical  geography.  In  the  university  the  general  classification  may  often  be 
advisable,  but  in  the  school  it  is  submitted  that  the  regional  basis  should  in  the 
main  be  adhered  to,  for  distribution  is  of  the  essence  of  geography,  and  imparts  to 
regional  geography  a  unity  not  possessed  by  physical  geography.  Indeed,  the  latter 
might  be  described  as  a  series  of  chapters  treating  of  the  geographical  aspects  of 
other  Bciencec — astronomy,  geology,  meteorology,  botany,  zoology,  anthropology, 
strategy,  economics,  and  history.  The  separation  of  school  geography  into  two 
subjects,  topography  and  physical  geography,  has  probably  done  more  than  any- 
thing else  to  arrest  its  development  as  a  discipline. 

It  is  suggested  that  it  would  be  quite  possible  to  weave  into  the  regional  treat- 
ment BO  much  as  is  needed  of  other  sciences  by  taking  these  in  one  at  a  time  in  the 
successive  stages  of  the  strictly  geographical  argument.  This  idea  will  be  most 
easily  conveyed  by  sketching  a  possible  course  of  instruction.  Let  it  be  divided 
into  six  stages,  of  which  the  first  will  be  elementary,  the  next  four  secondary,  and 
the  last  higher. 

Stage  1  (elementary). — It  is  agreed  on  all  hands  that  the  teaching  of  geography 

*  A  full  report  of  this  discusaion  is  published  in  the  Gtographical  Teacher  for 
October. 
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Bhould  commence  with  the  hone.  This,  however,  inFolFes,  among  other  things,  the 
observation  of  the  apparent  movements  of  the  sun  and  starB^  and  hence  their  ex- 
planation by  means  of  the  globe.  The  lie  and  names  of  the  oontinents  and  oceuu 
would  also  be  learnt  npon  the  globe,  and  some  idea  of  their  chief  oontnsts  won 
from  the  reading  of  simple  stories  of  discovery,  adventure,  and  traTel,  the  teacher 
everywhere  asking  the  pupil  to  contrast  with  the  home  conditions.* 

Stage  2  (ages  thirteen  and  fourteen). — This,  which  is  usually  omitted,  should 
have  fur  subject  such  a  wider  "  home  area  "  as  would  permit  of  the  study  of  entire 
river-basins,  water-partings,  coast  and  hill  forms,  etc.  The  real  studj  of  the  use 
of  maps  as  opposed  to  mere  plans  and  sketch-maps  would  commence  here,  and 
this  would  be  the  approximate  stage  for  the  introduction  of  such  ideas  as  the 
deposition,  folding,  faulting,  and  sculpture  of  rock  strata  as  explanatory  of  the 
surface  forms. 

Stage  3  (ag^s  fourteen  and  fifteen). — Here  the  *'  home  country,"  the  British 
Isles,  would  be  considered  as  a  whole.  The  land-forms  and  essentials  of  stroctoie 
would  be  quickly  yet  accurately  conveyed  by  the  use  of  the  ideas  and  terms  learnt 
in  Stage  2,  and  time  would  thus  be  available  for  a  thorough  explanation  of  the 
climatic  contrast ;  a  subject  unsuited  to  Stage  2  by  reason  of  the  limitation  of  the 
area  then  studied.  Moreover,  the  teaching  of  elementary  physics  by  the  science 
master  would  at  about  this  stage  render  the  fundamental  ideas  involved  more 
easily  appreciable. 

Stage  4  (ages  fifteen  and  sixteen). — Here  we  come  to  the  comparison  of  the 
hojQe  country  with  the  great  civilized  countries  of  Europe.  The  physical  £icts, 
both  morphological  and  climatic,  would  be  conveyed  quickly  yet  accurately  by 
means  of  the  ideas  and  terms  learnt  in  Stages  2  and  3,  and  special  stress  would 
now  be  given  to  the  political  and  economical  facts.  The  pupils  would  be  ready 
for  tbese  by  reason  both  of  their  progress  in  history  and  of  their  increaiiog 
interest  in  the  newspapers.  Care  would  be  taken  to  correlate  the  political  wiUi 
the  phybical.     Problems  and  essays  would  be  set. 

Stage  5  (ages  sixteen  and  seventeen). — This  would  be  devoted  to  the  study 
uf  tbe  whole  globe,  especially  outside  Europe.  It  might  include  more  accurate 
astronomical  ideas  (cf.  Stage  1),  for  which  the  pupils  would  have  become  fitted  by 
reason  of  their  mathematical  studies;  also  the  leading  facts  conditioning  plant- 
life.  Both  of  these  contributions  would  be  pertinent  to  the  treatment  of  climates 
The  history  of  discovery  (c/.  Stage  1)  would  be  utilized  in  explaining  the  diief 
place-names.  The  pupils  would  by  this  time  have  accumulated  a  considerable 
background  of  knowledge  which  woald  be  appealed  to.  The  increasing  wealth 
and  variety  of  the  data  would  necessitate  firm  grip  on  principles  and  a  logical 
method.  Therefore  a  specialist  teacher  would  be  advisable  in  order  to  obtain 
mental  discipline,  just  as  a  classical  sixth  form  requires  a  composition  master. 

Stage  6  (university  and  college). — Here  we  should  naturally  find  both  deeper 
intension  and  wider  extension.  By  the  adoption  in  part  of  the  general  classifica- 
tion— I.e.  by  ihe  study  of  the  distribution  of  particular  types  of  phenomena — the 
btudent  would  b.'come  critical  and  be  prepared  for  original  ressarch.  On  the  other 
hand,  by  the  complementary  effort  to  construct  a  harmonious  regional  geography 
out  of  a  great  series  of  varied  d:ita,  he  would  be  inspired  with  a  broad  and 
philosophical  outlook. 

Nowhere  is  the  contrast  between  the  general  and  the  regional  method  more 
conspicuous  tlian  in  the  treatment  of  the  wind  system.     The  temptation  is  great 

*  In  the  caae  of  children  not  proceeding  to  bucoudary  sohoold,  sclocted  portions  of 
Stages  2  aud  3  muut  bo  taken  in  the  latter  part  ai  Ihe  elementary  training. 
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to  commence  deductively  from  an  imaginary  landless  globe.  But  this  is  essentially 
unsound,  because  it  implants  wrong  and  unscientific  habits  of  thought.  The  trade 
winds,  for  instance,  should  first  be  learnt  of  and  realized  as  a  great  fact  in  the 
description  of  the  North  Atlantic,  the  complementary  wind  being  added  in  the 
description  of  the  South  Atlantic.  The  double  system  would  then  be  found  again 
in  the  Pacific,  and  a  generalization  demanded  by  the  pupil  which  would  presently 
be  limited  by  the  facts  of  the  Indian  ocean.  The  Sahara  desert  would  carry  the 
generalization  a  step  further  and  into  apparently  dififerent  phenomena.  .Only  in 
the  end  would  deduction  from  ideal  zones  or  belts  of  climate  be  permitted  by  way 
of  mental  stocktaking. 

The  criticism  of  the  practical  teacher  for  such  a  scheme  as  is  here  ontlined 
would  probably  be  grounded  on  limitations  of  time.  It  is  submitted  that  with 
the  pupils  in  geographical  sets,  specialist  teachers,  and  agreement  as  to  examina- 
tion bases,  very  much  might  be  accomplished  even  with  the  hours  now  usually 
available.  At  the  risk,  however,  of  appearing  visionary,  it  is  further  submitted 
that  those  hours  should  be  extended  on  the  ground  that  geography  is  one  of 
six  elements  needed  in  any  liberal  as  opposed  to  technical  education.  These 
elements  are — 

(I)  Language,  with  reading  and  writing  as  its  implements,  and  the  mother, 
the  foreign,  and  the  dead  tongues  as  its  varieties. 

Q2)  Mathematics,  or  training  in  abstract  thought. 

(3)  Experimental  science,  or  training  in  thought  about  concrete  things. 

(4)  History,  or  outlook  through  the  time  covered  by  human  records. 

(5)  Geography,  or  outlook  through  the  space  accessible  to  men. 
(G)  Religion  and  philosophy. 

It  is  submitted  that  the  indusion  of  these  six  elements  in  a  general  education  is 
more  essential  than  the  study  of  several  Tarieties  of  any  one,  e.g,  several  languages 
or  several  sciences. 

Apart,  however,  from  any  such  theoretical  argument,  it  is  claimed  that 
geographical  teaching,  if  it  deals  with  real  conceptions  and  not  merely  names, 
trains  in  the  mind  a  distinct  power,  that  of  thinking  in  terms  of  the  map,  of 
visualizing  intricate  correlations,  of  ordering  complex  masses  of  fact — a  power  of 
the  utmost  value  in  the  practical  affairs  of  after-life.  Geography  rightly  taught 
should  tend  to  correct  the  academic  bias  of  linguistic  and  mathematical  study, 
the  specialist  bias  of  scientific  study,  and  the  archaic  or  sentimental  bias  of 
historical  study.  Its  danger  lies  obviously  in  superficial  knowledge  and  uncritical 
thought.  Taught  in  the  past  too  often  by  those  who  knew  little  of  it,  geography 
has  DO  doubt  deserved  its  inferior  position  among  educational  disciplines. 

Finally,  it  is  submitted  that  geography  can  be  placed  in  its  rightful  position 
only  by  the  simultaneous  application  of  a  four-fold  policy — 

(1)  The  encouragement  of  university  schools  of  geography  where  geographers 
shall  be  made,  of  whom  many  will  become  secondary  teachers. 

(2)  The  appointment  of  trained  geographers  as  teachers  in  our  secondary 
schools,  either  for  geography  alone  or  for  geography  and  general  help  in  other 
subjects. 

(3)  The  general  acceptance  of  a  progression  of  method  in  the  subject,  not 
expressed  in  detailed  syllabuses  issued  by  the  State  or  other  dominant  authority, 
which  would  tend  to  stereotype  teaching,  but  in  a  tradition  similar  to  that  which 
at  different  times  has  governed  the  teaching  of  language  and  mathematics. 

(4)  The  setting  of  examinations  by  expert  geographical  teachers. 

It  is  obvious  that  thesa  four  measures  must  be  applied  simultaneously,  for 
schools  will  not  appoint  specialist  teachers  unless  there  is  a  supply  of  them  to 
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select  from ;  and  yet  a  supply  will  not  be  forthcomiog  unless  there  be  a  promise 
of  posts,  nor  is  the  teacher  independent  of  the  examiner  or  yet  of  the  genenl 
esteem  of  his  subject  based  on  a  balief  in  the  value  of  its  methods. 

An  Ounce  of  Fact. — The  adoption  of  a  new  syllabus  for  geography  in  the 
London  Matriculation  and  of  geography  as  an  obligatory  subject  in  the  Intermediate 
Examination  of  the  Faculty  of  Economics  and  Commerce,  coapled  with  the 
appointment  of  a  holder  of  the  diploma  of  the  Oxford  School  of  Ghx)gniphy  is 
teacher  of  the  subject  at  Uniyersity  College  School,  London,  has  contribated  to 
results  which  are  patent  in  the  Pass  List  issued  last  month  by  the  Loodoa 
University. 

Captain  Wilbon-Babkeb  sud  that  pupils  should  be  enconraged  to  draw  thdr 
own  maps,  and  to  fill  them  in ;  their  attention  should  be  directed  to  prevailing 
meteorological,  geological,  and  biological  features  in  dififeront  coantries,  and  the 
influence  of  these  on  existing  conditions  should  be  traced.  Pains  should  be  taken 
to  stimulate  the  student's  interest  and  arrest  his  attention. 

Mr.  Hugh  Richardson,  of  York,  gave  a  most  inspiring  account  of  his  own 
experience  of  what  could  be  done  in  a  boarding  school  with  boys  from  thirteen  to 
seventeen  years  of  age.  He  described  lessons  based  on  the  1-inoh  Ordnance  sheets ; 
experiments  carried  on  in  the  laboratory,  on  which  books  gave  little  help,  such  as 
an  investigation  into  the  nature  and  properties  of  sand ;  and  the  value  of  using 
literature  in  teaching  science.  His  contrast  of  the  scientific  description  "  8  p.m. 
cirrus"  with  Ruskin's  "the  whole  heaven  one  scarlet  canopy  tossing  vault 
beyond  vault  as  with  the  drifted  wings  of  many  companies  of  angels  "  was  most 
efifective,  and  his  insistence  on  the  importance  of  neglecting  neither  most 
convincing. 

Mr.  Cloudebley  Bbrbeton,  Inspector  of  Schools  in  Iroland,  drew  a  dark  picture 
of  still-existing  ways  of  teaching  geography.  He  pointed  out  that  even  with  the 
limited  time  at  our  disposal,  we  could  improve  matters  a  good  deal  if  we  began  by 
making  jettison  of  much  of  the  lumber  which  encumbered  our  geographies  to-day, 
and  weaving  into  a  logical  and  systematic  treatment  the  bays,  islands,  rivers,  etc., 
of  the  country  to  be  studied,  with  configuration  and  climate  taken  as  its  basis.  Even 
if  all  these  ideas  were  carried  into  practice,  there  were  still  three  main  difiBculties 
with  which  the  teaching  of  the  subject  would  have  to  be  content — the  lack  of 
adequate  preparation  in  the  pupils  on  their  entrance  into  the  secondary  schools, 
the  lack  of  really  qualified  teachers,  and  the  lack  of  touch  between  the  examiners 
and  the  Echools. 

Mr.  G.  Fletcheu  considered  that  physical  and  not  regional  geography  should 
be  the  foundation  of  geographical  teaching. 

Mr.  J.  L.  Holland,  of  the  Assistant  Masters^  Association,  thought  that  Mr. 
Fletcher  had  not  quite  understood  what  regional  geography  was,  and  had  confused 
it  with  the  old  lists  of  place-names  which  did  duty  for  it  in  antiquated  text-book?. 

Mrs.  Hebuertson  dealt  with  the  objection  that  young  children  could  not 
understand  a  map,  and  pointed  out  that  such  a  graphic  method  of  recording 
natural  features  as  an  Ordnance  map  was  in  harmony  with  a  child's  natural 
tendency  to  represent  a  road  by  straight  lines,  a  wood  by  little  trees,  a  house 
by  a  little  square.  She  thought  that  intelligent  children  of  eight  or  nine  readily 
learned  to  read  a  map,  and  that  if  allowed  access  to  ditlerent  kinds  of  maps — 
physical  maps,  vegetation  maps,  climate  maps,  etc. — they  puzzled  out  for  them- 
selves a  great  deal  of  information  which  it  would  be  laborious  to  memorize  verbally. 

Mr.  ScoTSON,  of  the  Central  School,  Manchester,  said  what  was  required  was 
that  the  teacher  should  have  freedom  and  bo  able  to  carry  out  his  own  methods. 
Inspectors  had  very  different  ideas  as  to  the  coarse  the  teacher  should  pursue  in 
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teaching  many  subjects,  especially  geography.  Some  endeayoured  to  force  the 
teachers  to  adopt  their  plans ;  if  teachers  did  not  agree  with  their  suggestion st 
they  were  likely  to  suffer.  Worse  still :  these  inspectors  were  constantly  changing ; 
so  the  teacher  was  asked  to  change  his  course  of  instruction,  and  adopt  a  plan 
which  he  did  not  think  a  good  one.  This  was  his  personal  experience  at  the 
present  moment.  A  teacher  who  thought  out  a  plan  for  himself  and  believed  in  it, 
was  much  more  likely  to  teach  the  subject  with  enthusiasm,  and  with  good  results. 
Enthusiasm  in  a  teacher  spread  to  his  pupilp,  and  the  pupils  became  interested  ; 
their  intelligence  was  awakened,  and  the  whole  lesson  became  a  pleasure  to  teacher 
and  taught.    Therefore  he  asked  for  freedom  for  the  teacher. 

Prof.  P.  A.  Gregory  considered  that  the  reason  why  the  many  otherwise 
excellent  syllabuses  drawn  up  by  societies  interested  in  the  study  of  geography  ha^l 
had  so  little  effect  was  that  the  schemes  suggested  were  not  practicable  under  the 
ordinary  conditions  of  school-work.  With  a  cUfs  of  half  a  dozen  pupils  and 
perfect  freedom,  it  might  be  possible  to  carry  on  field-work  in  school  hours, 
but  such  work  could  not  be  included  in  the  ordinary  time-table.  Practical 
work  is  required  which  can  be  done  in  the  class-room  when  the  geography 
period  comes  round,  for  field-work  could  not,  in  most  cases,  be  seriously  considered 
as  part  of  the  Fchool  curriculum,  and  it  must  be  done  in  leisure  hours.  To  efifect 
any  change  at  present,  it  was  necessary  to  show  how  geography  could  be  studied 
intelligently  in  forms,  and  not  in  sets,  with  an  untrained  but  intelligent  master  in 
charge,  and  various  examination  requirements  as  a  prospective  end.  Mr.  Mackinder*s 
three  principles  implied  ideal  conditions  of  work  which  might  be  aimed  at,  but 
were  rot  likely  to  be  realized  for  some  time  to  come. 

Miss  L.  Edna  Walter,  Inspector  to  Board  of  Education,  said  that  inspiration 
and  ideals  were  needed,  and  Mr.  Mackinder  had  given  them.  One  speaker  had 
referred  to  the  lists  so  often  learnt.  Those  lists  were  no  longer  of  capes  and  bays, 
but,  as  commercial  geography  suggested  other  things,  lists  of  imports  and  exports. 
She  would  set  special  stress  on  Mr.  Mackinder*s  statement  that  the  shorter  the  time 
at  the  disposal  of  the  teacher,  the  more  important  became  the  method,  and  the 
greater  the  need  for  thorough  training. 

Mr.  G.  F.  Daniell,  Chairman  Eklucation  Committee,  Teachers*  Guild,  said 
that  from  a  schoolmaster's  point  of  view  it  did  not  appear  that  Mr.  Mackinder  had 
met  the  objections  to  reclassifying  pupils  into  "sets"  for  different  subjects. 
'*  Specialists '*  should  be  very  sparingly  employed,  but  it  might  be  advisable  to 
employ  a  specialist  to  teach  geography  throughout  the  school,  because  of  the 
newness  of  the  subject  in  its  modem  form.  It  was  time  we  revised  our  provisions 
for  laboratory  work.  Instead  of  chemical  and  physical  laboratories  designed  for  the 
use  of  pupils  of  thirteen  and  upwards,  would  it  not  be  better  to  have  junior  and 
senior  laboratories  and  a  sanctum  for  the  most  advanced  pupilp,  and  make  provision 
in  the  junior  laboratory  for  experimental  teaching  of  geography  ? 

Mr.  Mackinder  replied  to  the  objections  raised  against  his  proposal  that  the 
pupils  should  be  grouped  in  '*  sets,"  by  pointing  out  that  boys  came  to  public 
schools  from  very  different  preparatory  schools,  in  which  very  various  ideas  of 
geography  prevailed,  and  that  they  entered  the  public  school  some  into  one  form, 
some  into  another,  so  that  there  was  just  danger  of  omitting  essential  stsges  in  a 
progressive  curriculum. 
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AFRICA. 

UOAKDA    AKD  THE   IJpPER   NiLE. 

*  Service  and  Sport  on  the  Tropical  Nile.*    By  Captain  C.  A.  Sykes,  r.h.a« 

Lfondon :  Murray.    1903. 

The  author  of  this  book  pleads  guilty — quite  unnecessarDj,  we  thicik — to  the 
caco'ethes  scr%l)€ndij  which  assails  so  many  travellers,  and  which  fills  the  shelves 
of  our  libraries  with  so  many  productions  of  an  ephemeral  character.  The  book  is  of 
a  very  different  nature  from  the  general  run  of  these,  for,  although  it  was  apparently 
the  love  of  adventure  and  the  irresistible  desire  to  wander  afield  which  led  Captain 
Sykes  to  Africa,  he  possessed  the  far  from  common  gift  of  realizing  the  valuable 
training  and  broadening  of  view  which  may  come  to  a  thoughtfiil  mind  from  the 
new  experiences  gained  in  a  wild  country  such  as  Central  Africa,  and  his  book  shows 
that  he  made  good  use  of  his  opportunities  in  this  direction.  He  is  not  content 
with  narrating  personal  incidents,  as  do  so  many  of  those  who  travel  primarily  for 
purposes  of  sport,  but  brings  to  bear  his  powers  of  reflection  and  observatioii  on  the 
events  and  scenes  with  which  he  has  been  brought  in  contact 

Apart  from  this,  the  book  will  take  a  place  of  its  own  in  African  literature,  as 
dealing  with  a  critical  period  of  transition  from  the  old  to  the  new  regime  in 
Uganda,  about  which  no  large  amount  has  yet  been  written.  Captain  Sykes  went 
to  Uganda  as  one  of  the  special  service  officers  sent  out  at  the  time  of  the  Sudanese 
mutiny,  and  spent  two  years  in  the  country,  during  which  he  traversed  many  of 
the  outlying  districts,  and  played  his  part  in  the  establishment  of  British  authority 
on  the  Upper  Nile,  though  he  did  not  remain  long  enough  to  see  communication 
opened  with  the  Anglo-Egyptian  authorities  in  the  north.  His  spare  time  was 
devoted,  apart  from  sport,  to  such  pursuits  a?  entomology,  which  he  found  of  much 
interest,  and  which,  with  kindred  subjects,  such  as  geology,  he  strongly  presses  on 
the  attention  of  those  whose  lot  is  cast  in  similar  circumstances,  as  a  means  of 
gaining  both  enjoyment  and  intellectual  profit  Although  much  of  the  country 
has  often  been  described  before.  Captain  Sykes*  vivid  descriptions  will  be  read  with 
advantage  by  those  anxious  to  form  a  true  picture  of  its  character.  Special  mention 
may  be  made  of  his  account  of  the  Murchison  falls,  which  are  placed  only  second 
to  Kilimanjaro — "  the  most  glorious  sight  on  the  continent  " — for  majestic 
impressiveness. 

It  is,  however,  the  serious  and  philosophic  spirit  displayed  throughout  which 
distinguishes  the  book  from  the  ordinary  run  of  books  of  travel,  and  which  we 
could  wish  were  shared  by  more  of  those  who  enjoy  similar  opportunities.  Of  the 
scope  fur  its  employment  in  out-of-the-way  regions  there  can  be  no  doubt,  even 
though  Captain  Sykes  may  be  inclined  to  press  too  hard  Shakespeare's  dictum  that 
"  Home-keeping  youth  hath  ever  homely  wits." 

West  Africa. 

•  West  Afrikft.*     Von  Moritz  Schanz.     Berlin  :  Susserott.     1903. 

Without  going  far  from  the  beaten  tracks,  Uerr  Schanz  has  travelled  widely, 
and  is  known  as  the  author  of  various  works  which  stand  much  above  the  level  of 
those  of  the  ordinary  globe-trotter,  on  account  of  the  great  care  with  which  the 
author  has  made  himself  acquainted  with  all  the  information  available  regarding 
the  countries  he  has  visiled,  and  the  thoroughness  with  which  he  has  studied  the 
economic  and  other  questions  presented  by  them  at  the  present  day.     His  booksi 
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therefore,  posBess  considerable  value,  both  for  the  shrewd  personal  obserrations  con- 
tained in  them  and  the  amount  of  information  brought  together  in  a  handy  form  from 
a  great  variety  of  sources.  The  latest  of  the  series,  devoted  to  the  various  European 
possessions  in  West  Africa,  is  particularly  useful  for  the  mass  of  information  which  it 
supplies  on  the  recent  development  of  European  activity  and  commerce  in  the 
several  spheres,  and  at  a  time  when  more  and  more  attention  is  being  paid  to 
the  economic  possibilities  of  that  region.  It  is  likely  to  take  a  recognized  place  as 
an  authority,  alongside  of  such  works  as  Mr.  E.  D.  MorePs '  Affairs  of  West  Africa,' 
though  written  rather  from  the  point  of  view  of  the  compiler  of  statistics,  than  to 
further  any  definite  principles  or  policy.  It  is  not  easy  to  gather  whether  Herr 
Schanz  has  acquired  a  first-hsnd  knowledge  of  West  Africa,  or  whether  the  book 
is  based  entirely  on  material  brought  together  at  home.  Its  form  is  that  of  a 
systematic  treatise  on  the  various  countries  dealt  with,  preceded  by  an  excellent 
sketch  of  the  conditions  of  physical  environment,  a  knowledge  of  which  is  of 
such  prime  importance  in  the  consideration  of  the  problems  which  face  those 
interested  in  the  future  of  the  African  continent. 

Early  African  Cartography. 

*  Topograph ische  Studien  zu  den  Portngiesisohen  Entdcokungen  an  den  Kiisten 
Afrikas.*    I.    Von  Sophns  Ruge.    Leipzig :  Tenbner.     1903. 

Prof.  Ruge  has  undertaken  what  promises  to  be  a  most  valuable  study  of  the 
representation  of  the  African  coasts  on  the  Portolani  and  other  early  maps.  His 
aims,  as  set  down  at  the  outset,  are  five-fold,  and  consist  in  the  endeavour  to 
determine  the  proper  form  of  the  names  inserted  in  the  Portolani,  their  proper 
sequence  along  the  coasts,  the  date  and  author  of  their  discovery,  the  reason  for  and 
meaning  of  the  names,  and,  lastly,  to  arrive  at  some  conclusion,  from  a  comparison 
of  the  legends,  as  to  the  date  of  maps  to  which  no  date  is  assigned  on  existing 
copies.  A  somewhat  similar  inquiry  has  been  carried  out  by  Mr.  Ravenstein,  in 
connection  with  the  voyages  of  Gao,  Diaz,  and  Vasco  da  Qama,  but  Prof.  Ruge's 
investigations  are  apparently  intended  to  be  much  more  exhaustive,  both  as  regards 
time  and  space,  and,  even  where  they  merely  endorse  the  conclusions  of  former 
commentators,  will  be  useful  as  placing  our  knowledge  of  the  historical  cartography 
of  the  African  coasts  on  a  more  systematic  basis  than  heretofore.  From  a  some- 
what broader  point  of  view,  the  results  are  instructive  as  illustrating  the  modus 
operandi  of  the  makers  of  Portolani,  and  showing  how,  while  in  some  cases  names 
were  slavishly  copied  from  one  to  another,  in  others  a  certain  amount  of  critical 
judgment  was  displayed. 

The  present  instalment  deals  with  the  north-west  coast  from  Tangier  to  Cape 
Bojador,  on  which  stretch  no  fewer  than  sixty- seven  separate  names  are  to  be 
found  on  one  or  other  of  the  charts  examined.  The  first  section  pafses  these 
charts  in  review,  from  the  marginal  drawings  inserted  on  manuscripts  of  Dati*s 
'La  Sfera,'  to  the  map  of  Saluat  de  Pilestrina  of  date  1511,  and  the  conclusions 
arrived  at  on  disputed  points  are  of  considerable  interest,  even  when  (as  in  the 
case  of  many  of  the  doubtful  dates)  they  merely  suggest  probabilities.  The  list  is 
somewhat  more  complete  than  that  given  by  Mr.  Beazley  in  the  Hakluyt  Society 
edition  of  Azurara  (to  which,  strange  to  say,  no  reference  appears  to  bo  made), 
although  for  the  latter  part  of  the  period  it  has  been  found  possible  to  speak  par- 
ticularly of  only  the  leading  types.*    We  can  only  briefly  refer  to  some  of  Prof. 


*  Thus,  wc  find  no  special  mention  in  this  section  of  the  British  Museum  map  by 
H.  Martellns  Germnnus,  nor  of  the  Canerio  or  Cantino  chart*,  while  others  are  only 
casually  alluded  to. 
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Ruge*d  views  on  poiDts  of  wider  interest  in  the  history  of  cartog^phy.  The  Drti 
sketches  he  is  inolined  to  consider  rather  as  representiDg  a  class  of  early  roate- 
maps  than  as  the  prototypes  of  the  Portolani.  The  Pisan  chart  may,  he  thioki, 
date  hick  (as  regards  its  sources,  at  least)  to  a  time  prior  to  the  first  Genoea 
navigations  in  the  Atlantic,  while  in  any  case  it  can  only  mark  the  first  heginninf^ 
of  coast-surveys  on  the  Atlantic  coasts  of  Africa,  sach  aa  were  prohably  is- 
augurated  soon  after  the  Genoese  expedition  to  Genta  in  1234—35.  He  thron^wot 
strenuously  upholds  the  claim  of  the  Italians,  as  against  the  Gatalans,  to  he  coo- 
sidered  as  the  6rst  producers  of  Portolani ;  accepting  the  Italian  origin  of  Dakirto'j 
(or  '*  D ulcer t's ")  maps  of  1325  and  1339,  and  pointing  to  the  Italian  inflosBct 
traceahle  in  subsequent  Catalan  maps.*  The  second  of  these  two  maps  of  Dakrto'i 
marks  a  new  era  in  the  development  of  knowledge  of  the  African  coasts,  the  regular 
succession  of  names  given  by  it  being  continued,  with  comparatively  few  additkni, 
right  through  the  fifteenth  century.  Prof.  Huge  follows  Kretschmer  in  holding 
that  Perrious  and  Petrus  Yesconte  were  two  distinct  individuals,  and  also  tktt 
Petrus  was  the  author  of  the  maps  in  Sanudo's  '  Liber  Secretorum  fidelium  GnidL' 
The  famous  1448  map  of  Andrea  Bianco  ushered  in  the  advance  of  knowledge  re- 
specting the  coast  south  of  Cape  Bojador,  but  it  is  to  Roselli,  and  especially  to  lui 
chart  preserved  in  the  Kgerton  collection  at  the  British  Museum,  that  the  prindpsl 
merit  is  assigoed  for  the  evidences  of  a  critical  spirit  displayed.  On  grounds  whid 
are  not  entirely  convincing,  Prof.  Kuge  assigns  to  this  map  a  date  subeequent  to 
1470.  For  a  comparison  of  the  main  types  during  this  period,  he  gives  a  tabk 
showing  side  by  side  the  legends  occurring  on  each  of  the  maps  from  Tangiers  to 
Cape  Bojador. 

In  the  second  part  of  the  monograph,  the  author  discusses  in  tnm  each  of  the 
sixty- seven  names,  tracing  the  variations  in  form  that  are  met  with  in  the  sevsnl 
maps,  and,  where  possible,  identifyiug  them  by  the  aid  of  ancient  or  modon 
descriptions.  Id  the  case  of  some  of  the  names  (e.g,  Rotima,  which  appeared  in 
one  form  or  another  on  many  maj^  of  the  fourteenth  or  fifteenth  centuries,  to  be 
finally  discarded  by  Boselli),  no  satisfactory  explanation  can  be  arrived  at  while 
in  others  the  disappearance  of  the  name  {e.g,  TuHimnsi,  Turocuoo,  etc.)  was  due  to 
the  decline  of  the  place  from  former  importance.  Special  attention  is  given  to 
the  legends  between  Aglu  and  Cape  Bojador,  of  which  a  comparative  view  is  again 
given.  Prof.  Huge  shows  that  this  permits  the  conclusion  that,  as  a  period  of 
advance  was  ushered  in  by  the  maps  of  Dalorto  in  the  fourteenth  century,  so  in 
the  fifteenth  a  new  improvement  is  especially  to  be  dated  from  the  **  Qinea  Porto- 
galcxe  "  preserved  in  the  Egerton  collection  at  the  British  Museum. 

GENERAL. 

Early  Travel. 

*  The  Text  and  Versions  of  John  de  Piano  Carpiui  and  William  de  Rubrnqnis  as 
printed  for  the  first  time  by  Hakluyt  in  151)8,  together  with  aomo  shorter  pieces.' 
Edited  by  ('.  Raymond  Beazley,  m.a.,  Fellow  of  Morton  College,  Oxford. 

When  the  Hakluyt  Society  contemplated  the  reprinting  of  the  *  Principal 
Navigations,'  the  first  volume  was  assigned  to  the  editorship  of  Mr.  Raymond 
Beazley.  The  Society  abandoned  its  intention  when  a  similar  undertakins  was 
announced  by  a  Glasgow  publisher.  But  in  the  meanwhile  Mr.  Beazlev  had 
proceeded  with  his  task  with  his  usual  indefatij];able  industry,  and  his  elaborate 

*  Prof.  Errera  has  lately  shown  that  RosoUi,  in  his  map  of  1447,  aoknowledires  the 
influence  of  Beccario  of  Genoa  {ante,  p.  113). 
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notes  were  the  results  of  such  careful  and  successful  research  that  the  Council 
thought  it  right  to  include  this  opening  portion  of  the  '  Principal  Navigations,' 
with  Mr.  Beazley's  annotations,  In  a  special  octavo  volume  of  345  pages,  including 
index. 

Mr.  Beazlej  supplies  useful  notes  for  the  extracts  from  Geoffrey  of  Monmouth, 
the  voyages  of  Oht-here  and  Wulfstan,  the  chapter  on  the  Cinque  Ports,  and  the 
letter  of  Ivo  of  Narbonne;  but  he  has  concentrated  his  attention  mainly  on  the 
journeys  of  Carpini  and  Rubruquis. 

Mr.  Rockhill  has  truly  said  that  the  narrative  of  Friar  William  of  Rubmch 
should  reach  as  high  in  geographical  literature  as  that  of  Marco  Polo,  his  better- 
known  successor;  and  that  of  Carpini  completes  and  corroborates  the  story  of 
Hubruquis.  Hakluyt  printed  from  a  manuscript  then  in  the  library  of  Lord 
Luroley.  In  the  course  of  his  researches  with  a  view  to  the  collation  of  Hakluyt*s 
text  with  existing  manuscripts,  Mr.  Beazley  made  two  important  discoveries. 
The  first  was  that  a  manuscript  in  the  British  Museum,  hitherto  supposed  to  be 
quite  distinct  from  the  Lumley  manuscript,  was  identical.  The  second  was  the 
existence  of  a  hitherto  unexamined  manuscript  of  Carpini  in  the  library  of  Corpus 
Christi  College,  Cambridge.  There  are  only  three  other  manuscripts,  one  at 
I^ydeo,  one  in  the  Bibliothcque  Nationale  of  Paris,  and  a  fifth,  which  is  only  a 
copy  of  Ilakluyt's  text,  also  in  Paris. 

Of  the  manuscripts  of  Rubruquis,  there  are  three  at  Cambridge,  one  in  London, 
and  one  in  Leyden. 

Mr.  Beazley  has  made  a  detailed  re-examination  of  these  manuscripts,  noting 
the  differences  between  the  readings,  which  entailed  an  immense  amount  of  labour 
combined  with  very  profound  learning  and  great  critical  insight.  No  one  could 
have  achieved  such  a  literary  undertaking  unless  he  was  endowed  with  in- 
defatigable perseverance,  and  with  an  amount  of  zeal  and  devotion  to  the  cause  of 
geographical  research  which  are  deserving  of  the  highest  commendation.  The 
narratives  of  the  two  travellers  are  worthy  of  the  infinite  care  that  has  been 
bestowed  upon  them,  and  geographers  owe  a  debt  of  gratitude  to  Mr.  Beazley  for 
a  work  which  is  really  a  monument  of  patient  and  intelligent  research. 

Clements  R.  Markham. 

A   GEOGRArHICAL   YeAR-BOOK, 

*  Ocographen-Kalcnder,  .  .  .  hcransgegeben  von  Dr.  Hermann  Haack.'    Erster 
Jahrgang,  1903-1904.    Gotha :  Perthes.    1903. 

While  not  intended  to  take  the  place  of  more  elaborate  works  of  reference,  such 
as  the  '  Statesman's  Year-book '  or  Wagner's  *  Geographisches  Jahrbuch,*  this  little 
book,  from  its  compact  and  handy  form,  and  the  ioclusion  of  certain  features  not 
found  in  former  publications  of  the  kind,  is  certain  to  take  its  place  as  an  indispens- 
able work  of  reference  for  geographers,  no  matter  of  what  nationality.  Besides 
presenting  a  valuable  blrd*s-eye  view  of  the  progress  of  geography  in  all  its 
branches  during  the  past  year,  it  supplies  both  the  geographer  and  the  general 
reader  with  a  large  amount  of  practical  information  of  a  kind  which  is  constantly 
required,  but  which  is  not  always  easy  to  obtain  leady  to  hand.  Thus  the  useful 
tables  included  under  the  heading  ''  Kaleodarium  '*  supply  data  respecting  the 
dimensions  of  the  earth,  the  area  of  a  one-degree  trapezium  in  different  latitudes,  the 
lengths  of  the  degree  both  of  latitude  and  longitude  according  to  the  variation  of 
the  former,  the  determination  and  comparison  of  map-scales,  etc.  The  second 
section  deals  with  the  events  of  the  year  in  the  field  of  international  political 
relations,  the  development  of  communications,  and  the  like;  whild  the  third, 
from  the  experienced  pen  of  Dr.  H.  Wichmann,  gives  a  comprehensive  summary  of 
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the  progresd  of  geographical  exploration  and  rtacarch.  Am  in  motft  parU  of  the 
work,  attention  ia  on  the  whde  given  impartially  to  the  work  of  all  luJiaom  in  this 
field,  and  if  we  misa  the  names  of  one  or  two  English  travellers  (Cokmel  ManifoM 
and  Major  Ryder  in  China,  Mr.  Camphell  in  Mongolia,  Mr.  Hanbarj  in  Arctic 
America)  who  have  done  work  worthy  of  mention,  this  is  probablj  doe  to  the 
little  that  had  been  published  when  the  section  was  written  on  the  subject  of  their 
joarneys.  The  review  of  geographical  literature,  while,  of  oovirse,  mskfng  no 
attempt  at  exbaustiveness,  gives  an  excellent  idea  of  the  most  importsnt  work 
done  in  this  direction  in  all  countries  during  the  year.  The  editor's  own  section, 
on  educational  geography,  is  one  of  the  most  novel  features  in  the  Tolume,  hot  at 
the  same  time  one  in  which  its  comprehensive  character  is  least  maintainedt  for 
attention  has  been  focussed  throoghout,  no  doubt  intentionally,  on  the  state  of 
geogra{^ical  education  in  the  German-speaking  countries.  The  statistical  fectioa 
oomprises  in  a  very  compact  form  the  principal  data  regarding  all  the  countries  of 
the  world  in  alphabetical  ordo*,  while  the  ^  Geographiaches  Adressbod  "  is  most 
naeful,  as  giving  for  the  first  time  the  names  and  addresses  of  geographers  thnm^- 
out  the  worid,  with  brief  statements  of  the  particular  field  of  acthritj  of  each. 
Altogether  the  work  is  calculated  to  contribute,  as  purposed  by  its  or^inaton, 
towards  the  drawing  together  of  workers  in  the  field  of  geography  all  the  waM 
over. 

The  British  Empire. 

*  The  British  Empire  Year-book.*    By  Edgar  G.  WalL    Londoo :  Edwazd  Staafotd. 

1908. 

Th*'s  large  volume^  which  extends  to  nearly  1300  pages,  and  aims  at  giving  the 
most  important  statistical  and  other  official  information  available  on  EogJand  and 
her  foreign  and  coJontal  possessions  and  protectorates,  appears  this  year  for  the 
f  rst  tim«.  WhUe  c;>Tering  the  ground  of  the  '  Colonial  Office  List,*  it  renders 
accnsiKe  much  additional  information  for  which  the  Btatfsman  and  geogtJipbcr  io 
search  of  fMrts  would  otherwise  have  to  consult,  at  no  little  expenditure  of  time, 
the  consclar  and  Ci^onial  Office  reports.  The  first  issue  of  a  work  of  this  nature, 
dealing  as  it  doe)  with  so  vast  an  array  of  figures  and  with  so  many  and  varied 
subjects,  most  cf  necessity  contain  imperfectioos :  but  we  have  not  noticed  any  of 
importance,  and  the  infonraticn  appears  to  have  been  brought  up  to  date»  several 
quite  recent  appointments  beinz  duly  recorded.  In  some  cascs»  perhaps^  there  is 
a  cert^n  want  of  proportion.  Thus,  for  example,  though  Wd-hai-erei  is  not  a 
very  extecsive  territory,  it  is  of  some  importance  just  now,  and  six  fines  is  hardly 
saffioieat  to  devote  to  it,  the  more  so  in  view  of  the  fad  that  the  last  Cok>niaI 
t^ffice  rvport  extended  to  fifty>5ev(n  pages.  Similarly,  while  Tabnan  occupies  five 
pafes>  only  two  are  devcted  to  Sarawak,  and  but  one  to  British  Xorth  BomeoL  Bat 
these  are«  stVr  alf,  trivial  defects  when  the  general  as^fulness  of  the  volixnae  is 
K^rae  in  mind. 

TBOPliTAL    l>XSSl>CSw 

*  Tropical  l>ist  *se*/     Ft  l^itrick  M;iB;$efu  ilp..  r  a.?^  etv.     Xew  lad  revised  e«:ition 

L.oadoa:  CaiMeil     IMyS. 

The  i;»ue  of  a  new  eci:i<:a  cf  ^i^  Pxtrivk  Man.  ?c*:}  aiaurabiii  text-bu^k  on 
tropical  dLieasetf  illustrates  th«  remarkabie  pro^retss  which  has  been  made  withia 
the  IditfS  tea  years  in  the  icLvesci^^atioa  of  disesiKs  which  are  prevale&K  in  warm 
climates.  The  preeeot  edicioa  drives  ckariy  and  ccncisely  the  aieneraliy  accepted 
views  oa  th«  majarjjk  question  up  to  care«  and  aI:iroa^h  it  !5  iateiafed  for  pco- 
fifsskmal  readvrjk  it  will  doobcless  be  cvosRiIcec  by  aaay  traveilers  who  are 
obIi^:<d  to  eocounter^  wit  boat  nuaikal  heip..  the  risks  of  a  tropical  cliasafee. 
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Further  than  tbip,  Sir  Patrick  gives  a  great  deal  of  valuable  ioformatioa  cod- 
cerniDg  some  of  the  many  parasites  which  play  an  important  part  in  the  production 
of  disease  in  the  tropics.  Ankylostomiasis,  which  is  the  name  of  the  disease  which 
gives  rise  to  the  extreme  form  of  anaamia  which  is  common  in  Egypt,  and  is  now 
known  to  be  present  in  many  other  parts  of  the  world,  is  carefully  dealt  with. 
Filariasi^,  which  is  directly  or  indirectly  connected  with  various  serious  diseases, 
such  as  elephantiasis,  is  fully  discussed,  and  no  one  is  better  able  to  do  this  than  Sir 
Patrick  Manson^  who  was  the  discoverer  of  the  fact  that  the  mopquito  is  the  inter- 
mediate host  in  the  transference  of  a  certain  species  of  filaria  from  man  to  man. 
This  was  an  important  discovery  in  itself,  but  still  more  so  in  that  it  led  to  the 
suggestion  which  Sir  Patrick  afterwards  made  that  the  mosquito  was  concerned 
in  the  transmission  of  malaria,  which  theory  was  proved  first  by  Major  Boss's 
patient  researches  in  India  and  elsewhere. 

The  latest  discovery  which  finds  a  place  in  this  volume  is  the  connection  of  the 
trypanosome  with  a  serious  disease  in  man.  This  parasite  is  responsible  fur  the 
disease  in  horses  which  has  for  many  years  been  known  to  be  connected  with  the 
tsetse-fly.  This  disease  is  known  as  trypanosomiasis,  and  affords  another  argument 
in  favour  of  the  adoption  of  methods  of  protection  from  the  bites  of  insects. 

Full  information  will  also  be  found  in  this  new  edition  as  to  sleeping  sickness, 
which  is  proving  a  most  serious  hindrance  to  the  development  of  many  parts  of 
Central  Africa,  and,  in  fact,  information  may  be  obtained  concerning  all  tropical 
diseases  which  are  known  to  science.  It  should  be  used,  at  least  as  a  work  of 
reference,  by  every  traveller  in  the  tropics,  unless  he  has  access  to  qualified  medical 
assistance.  Ghables  F.  Harford. 

The  Geography  of  Disease. 

*  The  Geography  of  Disease.'    By  Frank  G.  Clemow,  m.d.  edin.,  d.p.h.  camb., 

Cambridge  Geographical  Series.     1903. 

The  inclusion  of  the  subject  of  the  geographical  distribution  of  disease  in  the 
Cambridge  Geographical  Series  is  an  evidence  of  the  rapidly  growing  importance 
of  this  department  of  geographical  science.  It  is  not  the  first  time  that  an 
attempt  has  been  made  to  group  diseases  according  to  their  geographical  relations, 
but  it  is  only  of  recent  years  that  it  has  been  possible  to  do  this  in  any  scientific 
manner,  owing  to  the  important  discoveries  which  are  now  being  made  as  to  the 
causation  of  diseases.  Another  reason  which  has  led  to  new  practical  interest  in 
this  subject  is,  as  Dr.  Clemow  points  out,  the  colonial  expansion  of  the  different 
European  Powers,  which  has  rendered  imperative  the  study  of  the  diseases  which 
are  to  be  met  with  in  different  regions  of  the  world. 

In  earlier  times  diseases  were  traced  largely  to  meteorological  conditions,  such 
as  heat,  cold,  or  moisture,  to  geological  features,  or  to  other  special  characters  of 
the  soil,  and  in  the  special  prevalence  of  malaria  in  low-lying  districts,  on  the  banks 
of  rivers,  or  near  the  sea  coast  there  appeared  to  be  good  proof  of  the  influence  of 
the  soil.  Dr.  Clemow  discusses  these  problems  in  his  introduction,  which  should 
be  carefully  studied  before  attempting  to  read  the  chapters  on  different  diseases, 
and  he  shows  that,  whilst  there  probably  is  some  foundation  for  these  old  theories, 
the  larger  number  of  diseases,  and  especially  of  epidemics,  are  due  to  the  presence 
of  certain  parasites.  These  may  be  either  animal  or  vegetable,  and  they  may  be 
sufficiently  large  to  be  easily  detected  without  any  special  apparatus,  or  they 
may  be  so  small  as  to  require  the  highest  powers  of  the  microscope  in  order  to 
detect  them.  The  geography  of  disease  is  therefore  related  to  the  life  history 
of  living  organisms.  Nor  is  this  all.  It  has  been  discovered  within  the  last  few 
years  that  many  microorganisms  of  disease  are  conveyed  outside  the  human  body 
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by  the  agency  of  iDMOts,  so  that  the  preralence  of  the  diseaaa  may  be  expected  to 
coiDcide  to  a  considerable  extent  with  the  distribution  of  these  iii8eot%  or  at  kiit 
not  to  go  beyond  the  regions  where  they  are  found. 

Problems  such  as  these  are  carefully  considered  In  this  interesting  toIoidi, 
which  contains  a  large  amount  of  information  which  oonld  only  haTe  beenobtuDcd 
before  from  very  diverse  sources. 

There  are  two  methods  which  might  have  been  adopted  in  dealing  with  tiiii 
subject,  one  the  description  of  a  particular  country  and  the  diseases  which  are  to 
be  found  in  it,  or,  as  Dr.  Clemow  has  done  here,  the  description  of  each  8e?enl 
diseaHo,  and  the  i>art8  of  the  world  in  which  it  may  be  found.  This  is  probably 
the  moet  practical  plan,  but  it  would  have  been  useful  to  have  suppleoreoted  theie 
by  a  summary  fhowing  the  diseases  which  are  common  in  the  most  importint 
countrieH.  Dr.  Clemow  has  attempted  to  do  this  to  some  extent  by  a  few  mapr, 
but  these  are  not,  in  our  opinion,  sufficiently  large  or  exact  to  be  of  Tery  grett 
service,  and  it  is  greatly  to  be  hoped  that  some  one  will  take  in  hand  the  prodoctloa 
of  a  really  good  atlas  of  disease.  This  book  does  not  make  any  Tcry  material 
addition  to  our  knowledge  as  to  the  distribution  of  the  better-known  trofHC^ 
diseases,  such  as  malaria,  cholera,  plague,  or  yellow  fever;  but  the  articles  on 
various  parasites,  such  as  the  different  varieties  of  FiJaria^  Aiikylo/Uomum  duodenale, 
and  others  of  the  same  class,  will  probably  open  the  eyes  of  many  to  the  special 
risks  which  are  met  with  in  the  tropics. 

The  distribution  of  the  more  common  infectious  diseases  of  temperate  climate, 
and  of  those  which  are  common  to  hot  and  cold  climates,  is  also  discussed  ;  but  it 
is  much  more  difficult  in  these  cases  to  explain  the  method  of  distribution.  It  is 
clear  that  the  vast  prollum  which  is  discussed  in  this  small  volume  is  one  which 
needs  a  great  deal  of  attention,  and  should  have  an  important  bearing  upon  the 
invoitigation  of  disease.  We  congratulate  the  author  upon  the  large  amonnt  of 
accurate  information  which  he  has  given  us  in  this  small  volume.  It  was  no 
doubt  considered  that  the  careful  table  of  contents  would  take  the  place  of  an 
index,  but  we  think  that  a  detailed  index  would  have  been  welcome,  and  we  hope 
it  may  apjiear  in  a  future  edition,  Charles  F.  Habford. 

Geographical  BinLiooRAPHY. 

*  Intemational  Catalopjuo  of  Sciontilic  Litoraturo.   First  Annual  Issue.    J  :  Oeogmphy, 
Mathematical  and  Physical.*     Loudon  :  Harrison  &  Sous.     190:1. 

Among  the  volumes  so  far  published  of  the  firbt  annual  issue  of  this  catalogue 
(which  embrsces  the  publications  of  1901),  we  may  now  number  that  dealing  with 
Geography,  and  it  is  therefore  possible  to  form  sjme  idea  of  the  prospective  value 
of  the  catalogue  to  students  so  far  as  it  concerns  our  own  science.  In  view  of  the 
great  difficulties  which  must  beset  the  first  inauguration  of  such  an  undertaking, 
in  which  workers  throughout  the  world  have  taken  part,  it  is  not  to  be  supposed 
that  complete  success  would  be  attained  at  the  outset,  and  it  would  not  be  just  to 
regard  the  results  attained  in  too  critical  a  spirit.  But  as  it  is  to  be  presumed 
that  modifications  will  be  introduced  in  course  of  time,  it  may  perhaps  be  per- 
mitted to  point  out  some  of  the  directions  in  which  they  seem  desirable,  while 
fully  recognizing  the  usefulness  of  the  catalogue  even  in  its  present  form. 

There  are  probably  both  advantages  and  disadvantage  s  in  the  method  adopted, 
according  to  which  the  literature  of  each  separate  country  is  brought  together  by 
workers  within  that  country.  The  most  impoitant  gain — and  it  is  a  real  one — 
consists  in  the  fact  that  many  valuable  papers  which  have  appeared  in  let>8-known 
periodicals,  or  such  as  only  occaaionally  deal  with  scientific  questions,  are  in  this 
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way  gathered  Id,  which  could  hardly  be  the  case  were  the  whole  work  \u  the  hands 
of  a  central  orgaDization.  On  the  other  hand,  entire  consistency  is  hardly  to  be 
attained  when  the  interpretation  of  the  rules — not  always  an  easy  matter — falls 
to  so  many  different  individoals  as  have  co-operated  in  the  collection  of  titles.  Such 
lack  of  consistency  is  perhaps  especially  to  be  expected  in  the  geographical  volume, 
by  reason  of  the  limitation  of  its  scope  to  the  Mathematical  and  Physical  sides  of 
the  subject,  and  the  difficulty  of  drawing  a  hard-and-fast  line  between  these  and 
other  branches.  It  being  left  to  individual  workers  to  decide  in  each  case,  it  is 
not  surprising  to  find  that,  whereas  in  some  cases  Physical  G-eography  is  interpreted 
OS  including  general  descriptions  of  the  physical  features  of  a  country,  which  are 
to  be  found  to  a  certain  extent  in  most  books  of  travel,  in  others  it  has  probably 
been  taken  to  refer  more  exclusively  to  the  principles  of  the  science.  Again,  while 
the  heading  "  History,"  which  forms  one  of  the  general  subdivisions  common  to 
all  the  sciences,  was  probably  intended  to  embrace  only  the  history  of  the  special 
branches  dealt  with,  some  of  the  collectors  of  titles  have  evidently  interpreted  it 
as  including  the  general  history  of  discovery.  On  this  account,  it  is  all  the  more 
to  be  regretted  that  the  scope  of  the  catalogue  has  been  limited  so  as  to  exclude 
all  reference  to  Anthropogeography  in  its  various  branches,  which  may  be,  and  so 
often  is,  dealt  with  in  a  thoroughly  scientific  spirit,  while  the  essential  unity  of 
Geography  as  a  science  in  itself  is  left  out  of  view  by  such  limitation. 

The  arrangement  of  the  entries  within  the  subject-catalogue  (which  forms  the 
second  half  of  the  work)  can  hardly  be  thought  entirely  satisfactory.  The  schedule 
which  was  issued  for  the  guidance  of  the  workers  started,  as  was  but  fit,  from  the 
two  main  headings  of ''  Topographical "  and  "  Subject  Classification."  It  was,  how- 
ever, left  to  individual  interpretation  to  decide  whether  these  were  to  be  used  in 
conjunction  (and,  if  so,  which  of  the  two  was  to  be  subordinated  to  the  other)  or 
alternatively.  The  mode  of  entry  most  useful  to  the  geographical  student  would 
probably  have  been  that  in  which  all  works  relating  to  a  special  region  were  put 
down  primarily,  under  the  heading  of  such  region,  in  the  topographical  classifica- 
tion (this  being  undoubtedly  the  most  important  basis  of  arrangement  to  the 
geographer),  while  the  subject  classification  was  reserved  for  works  dealing  rather 
with  special  features  or  principles  (special  festures  of  definite  areas  being  pos- 
sibly repeated  from  the  topographical  division).  It  has,  however,  been  decided 
to  subordinate  the  topographical  to  the  subject  arrangement,  though  the  prac- 
tical disadvantages  of  this  have,  it  is  true,  been  minimized  by  the  adoption, 
under  "  Physical  Geography,"  of  a  general  heading  which,  in  practice,  embraces 
the  vast  majority  of  all  the  entries.  A  difficulty,  however,  remains,  for  although 
entries  which  refer,  say,  to  the  survey  of  a  particular  country,  cannot  properly  be 
placed  under  the  general  physical  geography  of  that  country ;  if  thiff  is  not  done, 
the  references  to  the  literature  on  any  given  country  are  still  widely  scattered. 
The  extent  to  which  topographical  entries  have  been  duplicated  under  subject- 
headings  also  varies  enormously.  The  subdivisions  of  "  Physical'*  and  ^'Mathe- 
matical Geography  "  are,  again,  hardly  satisfactory,  as  they  are  sometimes  wanting 
in  logical  sequence  and  a  proper  subordination  of  the  particular  to  the  general ; 
while,  on  the  other  hand,  they  are  far  from  exhaustive.  It  is  much  to  be  regretted 
that  the  admirable  classification  of  the  science  by  Dr.  Mill  for  the  card  subject- 
catalogue  of  our  own  library  could  not  have  been  adopted. 

As  already  said,  it  is  a  distinct  merit  of  the  catalogue  that  it  makes  known  to 
students  a  number  of  papers  occurring  in  less-known  publications,  which  might 
otherwise  escape  notice.  Siill,  the  present  issue,  at  least,  is  by  no  means  complete, 
for  many  foreign  papers  issued  in  1901,  which  are  to  be  found  in  our  own  library 
and  subject-catalogue,  have  not  yet  found  a  place  in  the  International  Catalogue. 
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This  will,  no  doubt,  be  remedied  as  time  goes  on.  A  word  of  prmise  shoald  be 
given,  in  conclusioD,  for  the  great  care  with  which  the  proof-reading  has  been 
done,  and  the  striking  absence  of  typographic U  errors,  which  might  eaailj  be  ofer- 
looked  where  so  many  different  languages  are  represented. 
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IVBOPl. 

loe-formation  in  the  Lakei  of  the  Auitrian  Alps. — Dr.  Jobann  Mtilber 

treats  of  this  subject  in  the  latest  issue  of  Penck*s  Oeoffrap/iische  Abhandlungen 
(vol.  vii.  part  2,  1903).  After  referring  to  previous  work  in  r^ard  to  the  Creeaog 
of  other  European  lakes  done  by  Forel,  Hildebrandsson,  Holmsen,  and  others,  and 
describing  the  nature  of  the  observations  on  which  the  present  ^tudy  is  based,  the 
writer  examines  in  turn  the  phenomena  connected  vrith  (1)  the  period  preceding 
the  first  formation  of  ice ;  (2)  the  interval  between  this  and  the  closing  of  the 
whole  lake;  (3)  the  period  during  which  the  lakes  are  ice-bound;  and  (4)  the 
interval  between  the  first  indication  of  thaw  and  the  complete  disappearance  of 
the  ice.  The  course  of  these  events  is  followed  in  great  detail  for  a  large  number 
of  the  Austrian  lakes,  those  of  the  Reschen-Scheideck  affording  data  for  the  most 
complete  study  of  the  phenomena.  In  particular,  the  relation  existing  between 
the  ice-formation  and  the  air-temperature  is  brought  out  in  the  case  of  the 
lleschensee,  while  a  comparative  view  is  given  of  the  duration  and  thickness  of 
*  the  ice  in  a  large  number  of  lakes  for  the  various  years  from  1894-05  onwards. 

The  concluding  section,  in  which  the  influence  of  gcDgraphical  position  on  the 
duration  of  the  ice-period  is  discussed,  is  perhaps  of  most  general  interest,  though 
the  complexity  of  the  interacting  factors  is  too  great  for  any  very  definite  generali- 
zations to  be  arrived  at,  beyond  certain  general  principles  which  might  to  a  certain 
extent  have  been  deduced  from  a  priori  considerations.  Other  conditions  being 
equal,  the  duration  of  the  ice  naturally  varies,  as  a  general  rule,  with  the  altitude 
and  latitude  of  the  lakes.  Thus  while  Forel  has  shown  that  the  lake  of  the  great 
St.  Bernard  is  frozeo,  on  an  average  of  39  years,  for  268  days  in  the  year,  Dr, 
Milliner  found  that  a  29-years  average  gave  a  period  of  153  days  in  the  case  uf 
the  Reschensee.  A  considerable  variation  is,  of  course,  observable  between  different 
years,  but  this  is  found  to  be  generally  similar  in  the  case  of  all  the  lakes,  the 
degree  of  variation  betng,  however,  greater  in  the  case  of  low-lying  than  of  high, 
level  lakes.  The  preponderating  influence  of  the  prevailing  climatic  conditions  on 
the  freezing  of  the  lakes  is  brought  out  by  a  table  which  places  the  two  sets  of  data 
A  side  by  side,  and  which  shows  that  the  influence  of  area  and  depth  may  be  entirely 

set  aside  by  weather  conditions.  Differences  of  geographical  position,  if  accom- 
panied by  corresponding  climatic  differences,  naturally  exercise  an  important 
influence  on  the  freezing  and  duration  of  the  ice  in  the  case  of  lakes  of  approxi- 
mately equal  area  and  depth.  If,  however^  the  volumes  of  the  lakes  vary,  the 
phenomena  will  depend  on  the  combined  influence  of  depth,  altitude,  and  latitude. 
Dr.  Miilloer  concludes  by  noting  that  the  available  observations  are  not  yet 
sufficiently  complete  to  permit  the  solution  of  all  the  problems  connected  with  the 
freezing  of  the  lakes. 

The  Stmctnre  and  Snrfaoe  Featnrei  of  Austria.— In  connection  with  the 

recent  meeting  of  the  International  Geological  Congress  at  Viennaya  work  was 
published  on  the  structure  and  surface  features  of  Austria,  with  a  preface  by  Prof. 
E.  Suess,  which  sums  up  with  admirable  clearoess  the  broad  characteristics  of  the 
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country  from  this  point  of  view.  Galling  attention  to  the  great  variety  displayed 
in  the  structural  features  of  the  country,  the  professor  says,  *'  Between  the  Moldau 
and  the  Danube  rises  one  of  the  oldest  mountain  masses  of  Europe,  which  passes 
in  the  north  in  the  more  recently  elevated  arc  of  the  Sudetian  mountains  and  the 
Erzgebirge,  and  in  the  south  into  the  Eastern  Alps,  which  in  turn  are  prolonged 
into  the  arc  of  the  Carpathians.  In  front  of  this  last  is  displayed  to  view,  in  the 
trough  of  the  Dneister  valley,  a  portion  of  the  Russian  platform,  which  has 
remained  motionless  for  so  long  that  even  the  Silurian  rocks  are  there  undisturbed. 
From  the  south-east  the  Dinaric  chains  approach  the  Alps,  while  traces  of  the  old 
libodope  massif  runs  through  Eastern  Servia  towards  the  Save.  Between  the 
members  of  this  great  framework  the  plain  extends,  filled  with  marine  and 
lacustrine  sediments,  which  can  be  traced  viith  unvarying  characters  down  the 
Danube  as  far  as  Lake  Aral,  and  which  teach  us  that  all  the  plains  of  South-East 
Europe  have  in  the  main  been  the  theatre  of  a  similar  course  of  development.  The 
l)resent  relief  of  Austria  is  the  outcome  of  the  denudation,  dislocation,  and  ablation 
to  which  these  elements— dififering  as  they  do  in  age,  structure,  and  power  of 
resistance — have  been  exposed  during  the  long  course  of  ages,  and  it  has  been 
the  predisposing  cause  in  moulding  the  characteristics  of  the  people.  And  not  only 
the  relief,  but  the  distribution  of  the  natural  wealth  of  the  land  has  been  dependent 
on  its  geographical  constitution,  as  has  also  its  division  into  forest,  pasture,  arable 
laud,  and  steppe.  Every  charm  and  contrast  of  landscape  is  here  present,  from  the 
blue  rock-girt  bay  of  Gattaro  to  the  glaciers  of  the  Alps,  the  forest  tracts  of  the 
Carpathian?,  or  the  wide  plains  of  the  Bug.  All  the  main  formations  of  the  geo- 
logical Feries  are  here  represented,  all  the  more  valuable  ores  and  minerals  are  to 
be  met  with.  .  .  .  And,  more  important  than  all,  wide  tracts  are  covered  with  a 
black  covering  of  humus  of  exceeding  fertility." 

The  Elk  in  Norway. — In  a  recent  number  of  the  Proceedings  of  the 
Zoolofjkal  Society  (1903,  vol.  i.  part  1),  Mr.  H.  J.  Elwes  gives  some  notes  on  the 
present  condition  and  habits  of  the  elk  in  Norway,  based  on  his  experience  while 
hunting  the  animal  in  North  and  South  Trondhjem  during  six  seasons.  It  appears 
that  within  the  last  forty  jears  the  elk  has  greatly  increased  in  numbers,  owing  to 
the  cutting  down  of  the  legal  season  for  killing  the  animals,  which  now  varies  from 
fifteen  days  to  a  month  yearly.  Only  four  of  the  Norwegian  provinces,  all  of  them 
within  the  warm  and  wet  climatic  area  on  the  south-west  coast,  are  without  elk, 
these  being,  however,  just  the  provinces  in  which  reindeer  are  most  numerous. 
The  range  of  the  elk  seems  to  be  gradually  extendiog  northwards.  North 
Trondhjem  comes  first  as  regards  numbers,  and,  at  least  until  recently,  probably  as 
regards  the  size  of  the  horns.  This  province  (and  South  Trondhjem  in  a  less  degree) 
is  mountainous,  barren,  and  thinly  populated,  covered  with  forests  of  birch,  spruce, 
and  Scotch  fir  up  to  about  2000  feet,  and  the  elk  are  hardly  disturbed,  over  large 
areas,  during  eleven  months  in  the  year.  Their  favourite  food  in  summer  consists 
of  the  twigs  of  birch,  willow,  and  mountain  ash,  especially  the  last,  and  in  winter 
of  the  bark  and  branches  of  the  same  shrubs,  as  well  as  the  twigs  of  the 
Scotch  fir.  In  summer  they  frequent  the  higher  fjelds  (to  2500  feet  and  over)  to 
a  much  greater  extent  than  is  generally  supposed.  Mr.  Elwes  adds  a  note  as  to 
the  supposed  existence  of  a  second  species  of  elk  from  Siberia,  holding  that  this  is 
nothing  more  than  inconstant  variety  of  the  European  elk. 

The  Basin  of  the  Angerman  River,  Sweden.— Dr.  Karl  Ahlenius  has 

chosen  this  basin  for  the  subject  of  an  anthropogeographical  study.  The  drainage 
area  is  the  second  in  northern  Sweden,  12,5U0  square  miles,  that  of  the  Tome 
river  being  more  extensive,  though  a  large  part  of  it  lies  outside  the  boundaries  of 
Stveden.    The  country  is  described  according  to  the  physical  regions  marked  out 
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by  Pruf.  Hogborn  (see  yoI.  zxi.  p.  75),  and  the  gradual  spread  of  the  settleme&ti 
up  from  the  coast  is  investigated.    Burial  mounds,  some  dating  back  to  the  later 
f  f '  Stone  age,  are  mostly  found  in  the  coast  lands  near  the  bays  and  nsTigable  waters 

^  ^ ;  ways,  the  people  there  liying  chiefly  by  fishing  and  hunting  in  the  woods.   Barrows 

■I  of  a  later  type,  containing  iron  implements,  extend  up  the  estuary  of  the  Xngarman 

\.  riyer  to  Solleftea.    Fishing  and  him  ting  were  still  the  chief  parsuitr,  and  cattle- 

breeding  and  agriculture  of  a  primitive  description  were  very  graduall j  introdooed. 
Hence  the  people  still  clung  to  the  coast,  and  hence  their  name  angemusn  (men  of 
the  bays),  from  which  the  name  Angermanland  is  derived.    With  improved  agri- 
cultural methods  and  systematic  manuring  of  the  ground,  fixed  settlements  came 
into  existence,  many  of  which  in  the  oldest  registers  (Angermanlands  $kattAok 
for  1547)  are  compounded  of  9tad,  htm^  and  hy.    When  the  open  lands  and  river- 
terraces  in  the  lower  valley  had  been  occupied,  the  increase  of  population  necessi- 
tated the  burning  down  of  the  woods  to  form  new  fields,  and  there  appeared  farms 
with  names  ending  in  holey  skog,  scUer^  and  land.    Cattle-stations,  too»  were  formed, 
to  which  the  cattle  were  driven  in  summer,  and  these  tended  to  increase  the  area 
of  cultivated  lands,  for  as  the  manure  could  not  be  carried  down  to  the  farm,  it 
was  often  utilized  for  new  fields  near  the  pastures.    The  clearing  of  the  forest  and 
the  introduction  of  cattle-stations  at  a  distance  from  the  settlements  was  probably 
commenced  about  the  year  1200,  while  the  oldest  stationary  settlements  diate  back 
to  before  the  Viking  age.    At  first  only  the  coniferous  woods  in  the  valley  were 
attacked,  and  it  was  not  till  the  immigration  of  Finns  in  Central  Sweden  took  place 
at  the  end  of  the  sixteenth  and  the  beginning  of  the  seventeenth  century  that  the 
more  distant  forests  were  invaded  by  settlers.    Early  in  the  eighteenth  century 
saw-mills  came  into  general  use.    Dr.  Ahlenius  also  traces  the  spread  of  settle- 
ments in  the  upper  valley  between  the  falls  and  rapids,  where  nds,  edy  bjo,  as,  iel^ 
and  mo  appear  in  the  names,  indicating  a  later  origin,  though  some  settlements 
date  from  the  end  of  the  thirteenth  century.    The  lake  region  seems  to  have  been 
first  occupied  in  the  seventeenth  and  eighteenth  centuries,  and  most  of  the  settle- 
ments in  the  mountain  region  in  the  nineteenth,  though  some  already  existed  in  the 
eighteenth.    The  present  distribution  of  settlements  is  also  described,  and  their 
situation  with  regard  to  exposure  and  soil,  a  south  or  south-west  aspect  being 
preferred.    A  large  amount  of  information  has  been  collected  in  this  pamphlet  of 
220  pages,  which  is  illustrated  by  a  number  of  maps.    A  few  more  place-names, 
which  in  most  of  the  maps  are  entirely  absent,  would  assist  the  reader  to  under- 
stand the  text. 

The  Havigation  of  the  Elbe. — The  insufficieocy  of  water  between  Hamburg 
and  the  sea  for  ocean-going  steamers  has  long  been  a  drawback  to  that  port, 
especially  at  the  time  of  unusually  low  tides  and  unfavourable  weather.    The 

•  German  Government  have  accordingly  decided  upon  carrying  out  an  extensive 
I  scheme  for  correcting  the  course  of  the  river  so  as  to  permanently  increase  its 

•  depth.    This,  it  is  estimated,  will  take  some  six  or  seven  years  to  complete,  and 
I  meanwhile  it  has  been  decided  to  deepen  the  most  difficult  section  of  the  river, 

which  is  some  10  miles  below  Hamburg,  by  dredging.  By  this  means  it  is  hoped 
to  obtain  in  about  two  years  a  uniform  depth  of  *)2  feet  in  the  part  of  the  channel 
referred  to.  An  Elbe-Dueister  canal  system  is  also  to  bo  put  in  hand,  to  permit  of 
traffic  between  the  Black  sea  and  the  Baltic. 

Diversion  of  the  Biver  Sele. — A  scheme  of  cousiderable  engineering  magni- 
■  tude  is  about  to  be  undertaken  in  Italy.     It  has  been  decided  to  use  the  river  Sele, 

which  DOW  flows  into  the  Mediterranean  near  Salerno,  for  irrigation,  and  the  contract 
for  the  work  will  be  put  up  to  auction  on  February  1  next.  The  river  is  to  l* 
tapped  in  the  hills  and  taken  over  tie  other  side  of  the  watershed  to  irrigate  the 
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lands  on  the  eastern  or  Adriatic  slopes — an  undertaking  requiring  yast  capital  and 
great  engineering  skill. 

Butiian  Railways.— It  is  stated  that  the  Russian  authorities  are  con- 
templating the  construction  of  a  railway  to  connect  the  European  and  the  West 
Asiatic  systems  np  to  the  Persian  frontier.  The  new  line  in  South  Russia  would 
pass  through  Yosnosensk,  Nikolaiev,  and  Kherson  to  Jankoi.  The  Jankoi-Eertch 
line  would  then  he  extended  on  the  other  side  of  the  straits  to  Anapa  and  Novc- 
rossiek,  in  order  to  make  a  junction  with  the  Black  Sea  coast  railway,  which  would 
have  a  hranch  hy  Erivan.  The  Bkck  Sea  coast  railway  starts  at  the  station  of 
Armavir,  on  the  Yladikafkaz  line,  and  is  to  be  carried  over  the  Gbskh  pass  to 
Tuapse,  and  thence  to  Sukhum  Kale.  Still  following  the  coast,  the  line  will  be 
extended  to  join  the  trans-Caucasian  trunk  line  at  Novo-Senaki,  and  will  be  brought 
as  near  Zugdidi  as  circumstances  will  admit.  The  effect  of  this  line  will  be  to  tap 
the  trade  in  cereals,  which  has  hitherto  found  an  exit  at  the  port  of  Novorossisk, 
and  shift  the  export  to  Sukhum,  which  is  destined  in  the  future  to  play  an  im- 
portant part  in  commerce.  Further  railway  developments  are  to  be  taken  in  hand 
in  order  to  establish  communication  between  the  Siberian  railway  and  the  Northern 
Russian  system.  The  excessive  traffic  at  the  points  where  the  existing  lines  cross 
the  Urals — at  Kushva  on  the  Perm  line  and  at  Zlatust — render  further  addition 
to  it  impossible,  and  hence  it  has  been  decided  to  construct  a  line  via  Kurgan, 
Shadrinsk,  Ekaterinburg,  Krasno-Ufimsk,  and  Gheptsy.  The  cost  of  the  continua- 
tion is  estimated  at  eight  millions  sterling.  The  length  of  the  line  is  about  800 
miles,  and  as  it  traverses  the  meet  fertile  regions,  it  is  likely  to  develop  their 
agricultural  capabilities  and  assist  the  mineral  industries  of  the  Urals.  The  Riazan- 
Volga  railway  is  also  to  be  extended  to  Astrakhan,  a  distance  of  347  miles. 

ASIA. 

The  Tea  Industry  in  the  Caueafoi.— A  recently  issued  Foreign  Office 

report,  by  Mr.  Consul  Stevens,  on  the  tea  industry  of  the  Caucasus  (Misc.  Series, 
No.  503,  July,  1903),  shows  that  the  late  extensive  experiments  in  the  cultivation 
of  the  tea  plant  in  that  region  are  likely  to  lead  to  decided  succesf*.  The  portion  of 
the  traDs-Caucasus  most  favourable  for  tea-growing  is  said  to  comprise  a  belt  along 
the  Black  sea,  stretching  from  Sukhum  in  the  north  to  the  Turkish  frontier  in  the 
south ;  climatic  and  other  conditions  preventing  the  zone  from  extending  any  great 
distance  inland.  The  soil  of  the  tea  belt  varies  from  a  deep  red  clay  to  a  light 
blackish  earth,  the  lower  hills  being  entirely  covered  with  forests  and  brushwood, 
with  a  surface  soil  of  loam  more  or  less  rich  in  humus ;  while  the  amount  of  good 
land  that  could  not  profitably  be  brought  under  plantation  by  terracing  is  relatively 
small.  The  climate  is  generally  favourable,  the  rainfall  averaging  96  inches  per 
annum,  while  the  heat  is  never  very  excessive.  At  times,  however,  droughts, 
deluges  of  rain,  and  frost  and  snow  at  the  coast-line  have  done  much  damage.  The 
bulk  of  the  plants  on  existing  plantations  is  pure  China,  but  seed  has  also  been 
imported  from  India,  Ceylon,  Java,  and  Japan.  All  kinds  do  well,  but  the  China 
plant  seems  especially  to  thrive.  The  crop  for  the  last  two  years  has  exceeded  all 
expectatioDs.  The  plantations  of  the  Imperial  Domains  are  under  an  experienced 
manager,  and  seeds  and  seedlings  are  furnished  by  the  Domains  to  any  persons 
desirous  of  taking  up  the  cultivation,  imported  seed  being  no  longer  used. 

The  Flora  of  the  Snndriban  and  its  Origin.— A  careful  study  of  the  flora 

of  the  Sundriban  of  the  Ganges  delta  has  lately  been  made  by  Major  Prain  in  the 
Records  of  the  Botanical  Survey  of  India  (vol.  ii.  No.  4).  The  paper  is  the  out- 
come of  a  visit  to  the  Sundriban  in  August,  1902,  but  the  author  has  utilized  the 
observations  of  his  predecessors,  especially  Mr.  Heinig  and  Mr.  C  B.  Clarke,  and 
Na  v.— November,  1903.]  2  q 
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18  thuB  enabled  to  give  a  more  complete  acoonnt  of  the  flora  of  the  region  tfaia  ht 
jet  appeared,  while  it  la  of  special  interest  to  geographers  from  the  care  taken  u 
bring  out  the  iofluence  exerted  hj  external  conditions  on  the  Tegetatian.  Tbc 
paper  begins  with  a  topographical  description  of  the  region^  oalling  attention  to 
the  contrast  between  the  western  part — in  which  the  rivers  are  not  immediiti 
distributaries  of  the  Qsnges,  but  are  throughout  subject  to  tidal  infloeooe— ud 
the  centre  and  east,  where  the  riyers  bring  down  eaormous  Tolumes  of  fresh  wata 
during  the  rains,  and  exercise  a  marked  influence  on  the  character  of  the  Tegett- 
tion.  In  the  west  and  centre  the  islands  are  midnlj  foreat-clad,  whUe  graoj 
savannas  with  cultivation  form  a  large  part  of  the  eastern  area.  In  the  west  the 
forests  are  mainly  of  the  mangrove  type,  except  towards  the  north,  where,  as  in  tlu 
central  district,  the  prevailing  species  is  the  "  Sundri  *'  {Heritiera  minar\  whid 
gi?es  its  name  to  the  whole  region.  In  describing  the  vegetation  io  detail,  Um 
author  distioguishes  between  the  clearings,  whether  existing  or  abandoned,  sad 
the  swamp-forests.  The  former  show  plants  introduced,  either  intentionally  or  h) 
accident,  through  the  agency  of  man.  Many  of  them,particalar]y  the  moondi 
and  platforms  of  higher  ground  which  mark  the  sites  of  old  clearings,  as  e^.  §1 
Jatta,  supply  excellent  examples  of  persistence  under  favourable  conditions,  tlu 
ij  surrounding  forest  actually  protecting  the  introduced  plants  against  outside  com- 

petition.   The  majority  of  the  species  in  existing  clearings  do  not  occur  in  tbc 
swamp  forests  at  all.    Of  the  species  occapyiog  parts  which  have  never  been 
I  cleared,  a  distinction  is  drawn  between  those  occurring  on  the  sand-hills  of  the  sea- 

^  face,  and  those  of  the  muddy  river-banks  or  swampy  islands,  nearly  40  per  cent 

!^  of  the  former  not  occurring  elsewhere  in  the  Sundriban.    Again,  different  parts  d 

the  swampy  area  are  characterized  by  different  forms,  the  riparian  fence,  e.^.,  having 
;i  its  own  special  character?.      Both  the  mangrove  and  ''sundri"  forest  show  a 

remarkable  absence  of  undergrowth,  another  feature  shared  between  them  bdng 
the  development  of  root-suckers,  which  in  the  case  of  some  species  produce  a 
decided  mechanical  effect  in  holding  together  the  mud.    Different  species  vary 
)  •  considerably  in  their  power  to  adapt  themselves  to  a  greater  or  less  degree  oi 

brackishness.    Inasmuch  as  the  whole  region  is,  geologically  speaking,  new  land, 
all  the  species  may  be  regarded  as  introduced,  and  an  attempt  is  made  in  the 
paper  to  determine  which  of  the  possible  agencies  of  transport  have  been  most 
[  active  in  the  various  subdivisions.    In  the  Ewamp  forest  man  has  naturally  done 

j  little  or  nothing,  the  principal  agents  being  the  wind  and  the  sea,  v^hile  the  species 

i  introduced  by  birds  or  by  the  washing  down  of  their  seeds  by  the  great  riven 

are  comparatively  rare.  The  characteristic  grass  of  the  savannas  {Phraffmikt 
KarJca,  var.  cincta)  also  doubtless  owes  its  introduction  to  wind  agency.  Of  the  sea- 
face  flora  two- thirds  is  of  littoral  type,  and  thus  probably  owes  its  introduction  to 
the  sea,  though  birds,  the  wind,  and  rivers  have  here  too  done  something.  The 
[  species  of  abandoned  sites  do  not  include  any  likely  to  have  been  introduced  by 

'  the  sea  or  by  riverp,  but,  in  addition  to  human  agency,  that  of  birds,  especially 

'  fruit-sating  birds,  and  in  a  less  degree  that  of  the  wind,  seems  to  have  been  opera- 

tive. In  the  flora  of  exisiting  settlements  water-birds  have  probably  made  their 
influence  felt  more  than  elsewhere.  The  species  introduced  by  man,  either  in- 
tentionally or  inadvertently,  hitve  evidently  come  from  the  north  and  west  and  a 
northerly  origin  seems  assignable  to  those  introduced  by  water-birds,  and,  naturally, 
by  rivers.  Those  brought  by  fruit-eating  birds,  by  the  wind,  and  by  the  sea  arc, 
on  the  contrary,  mainly  characteristic  of  the  Malayan  region. 

Japanese  Expedition  to  Chineie  Turkestan.— On  August  16,  1902.  a 

party  of  Japanese  set  out  from  England  to  explore  the  ruins  of  Buddhist  temples  in 
Chinese  Turkestan.    The  leader  was  Mr.  K.  Otani,  a  Fellow  of  this  Society,  and 
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among  the  party  was  Mr.  M.  Hori,  who  had  spent  a  year  at  the  School  of  Geography 
at  Oxford.  From  letters  received  at  Oxford  from  Mr.  Otani  and  Mr.  Hori,  the 
following  brief  abstract  is  compiled.  The  party  left  Osh,  on  the  trans-Caspian 
railway,  on  September  8, 1902,  and  after  thirteen  days  arrived  at  Kasbgar,  most  of 
the  party  suffer! og  from  mountain  sickness  on  the  Terek  Davan.  From  Kasbgar 
they  went  to  Tashknrgan,  where,  owing  to  the  lateness  of  the  season  and  the  need 
for  being  in  Japan  early  in  1903,  it  was  necessary  for  the  party  to  break  into  two, 
Mr.  Otani  traversing  the  mountains  to  India,  leaving  Messrs.  H)ri  and  Watanabe 
to  carry  on  the  explorations  in  the  Tarym  basin.  From  Tashkurgan  Messrs.  Hori 
and  Watanabe  crossed  by  the  Khandar  Davan  (16,540,  Daasy)  on  yaks,  reaching 
Tarkaod  in  nineteen  days,  and  after  a  fortnight*s  stay  they  left  for  Khotan, 
where  they  spent  six  weeks,  working  hard  at  Turk!  and  Chinese.  On  New  Year's 
day  3  or  4  inches  of  snow  fell  at  Khotan,  and  on  January  2, 1903,  they  began  the 
hardest  part  of  their  travels — the  journey  down  the  Khotan  darya  to  Aksu,  which 
took  twenty-three  days.  Meteorological  obeervations  were  taken  three  times  a 
day ;  the  range  of  temperature  observed  wai  from  —36°  Fahr.  to  +  3  L°  Fahr.  The 
cold  was  Bo  great  that  they  could  not  get  to  eleep  in  the  tent,  yet  five  of  the 
native  followers  always  msnaged  to  do  so  outside,  round  the  fire,  with  a  fur  coat 
thrown  over  their  heads.  From  Aksu  the  party  returned  to  Kasbgar,  and  on 
March  5  etarted  for  Kucha  via  Aksu  and  Bai,  a  journey  which  nominally  occupies 
twenty-five  days,  but  for  which  they  took  over  two  months,  owing  to  a  number  of 
detours.  Over  three  months  were  ppont  at  Kucha,  from  which  centre  numerous 
expeditions  were  made  to  all  the  interesting  places  in  the  neighbourhood.  Mr.  Hori 
writep,  "  Kucha  is,  I  think,  the  most  interesting  place  in  Chinese  Turkestan  for  the 
traveller,  because  of  the  abundance  of  religious  and  historical  ruins.  We  visited 
seven  Min-Ui  (=  1000  houses)  of  Buddhist  temples  and  many  other  ruins  in  the 
circle  of  two  days'  march  from  Kucha.**  Messrs.  Hori  and  Watanabe  expected  to 
reach  Urumtsi  before  the  end  of  September,  and  ultimately  to  pass  through  China 
by  Hankou,  where  they  hope  to  be  about  the  end  of  the  year. 

The  Orographical  Featnrei  of  Korea.— Our  knowledge  of  the  physical 

geography  of  the  Korean  peninsula  is  so  imperfect  that  the  attempt  which  has  been 
made  by  the  Japanese  geologist,  Dr.  B.  Koto,  to  trace  the  main  outlines  of  the 
structure-lines  of  that  country  in  the  JaumcU  of  the  College  of  Science,  Tokyo 
(vol.  xix.  art.  1, 1903),  is  particularly  valuable.  During  a  recent  visit  to  Korea, 
Dr.  Koto  traversed  the  peninsula  in  all  directions,  and  the  basis  of  actual  scientific 
observation  thus  obtained  marks  a  new  step  towards  a  more  accurate  knowledge*, 
even  though  in  points  of  detail  the  views  put  forward  may  be  still  to  a  large  extent 
speculative.  Dr.  Koto  draws  a  forcible  parallel  between  Korea  and  the  Italian 
peninsula  as  regards  the  principal  external  features,  both  being  divided  off  on  the 
north  by  transverse  ranges  sinking  to  a  well-marked  lowland,  although,  as  he  points 
out,  there  are  naturally  many  differences,  both  in  respect  of  outer  form  and  geo- 
logical structore.  Thus,  while  in  Italy,  the  Apennines  run  along  the  central  axis 
of  the  country,  in  Korea  the  principal  mountains  occur  on  the  side  of  the  Sea  of 
Japan ;  and  whereas  Italy  is  not  wanting  in  young  geological  formations,  Korea  is 
mainly  composed  of  archsBan  and  pakeozoic  rocks.  It  may  be  divided  on  many 
grounds  into  two  well-marked  sections,  a  northern  and  a  southern,  separated  by  the 
trench  or  depression  of  Chyuk-ka-ryong,  which  affords  the  easiest  passage  across  the 
peninsula  from  the  Sea  of  Japan  to  the  Yellow  sea.  The  two  sections  differ  alike 
in  their  history,  climate,  topography,  and  people.  The  *'  Han-land  "  (South  Korea) 
is  hilly,  though  lofty  mountains  crown  the  coast  of  the  Japanese  sea.  In  North 
Korea  two  top-^graphic  types  can  be  distinguished,  the  one  beiug  the  Kaima 
plateau  in  the  north,  the  other  the  old  Chyo-Syon  land,  a  hilly  region,  but  with  «n 

2q2 
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average  elevatioD  considerably  lower  tban  that  of  South  Korea.      Dr.  Koto  dii- 
tinguifihes  five  main  systeme  of  structure-lines.    Tbe  first,  which  he  nlinnoa  with 
the  Sinian  system  of  South  China,  as  originally  traced  by  Pumpellj,  oonabta  of 
broad  folds  of  archflsan  formations,  running  from  south-south-west  to  north-north- 
east, or  from  south-west  to  north-east,  and  occupying  nearly  half  the  area  of  tbe 
peninsula.    To  the  north-east  the  folds  appear  to  unite  with  the  structure-lines  of 
the  Sikhota-alin.    A  second  system,  contemporaneous  or  a  little  later,  trends  from 
west-south-west  to  east-north-east  (or  in  the  case  of  the  celebrated  Ohaug-pai-Shan, 
from  west  to  east)  in  the  Raima  land,  and  forms  apparently  the  direct  continua- 
tion of  South  Manchuria.    This  is  described  as  the  Liau-tung  range  or  system. 
Thirdly,  a  very  characteristic  system  runs  generally  north  and  south  along  the  axis 
of  the  peninsula.    This  Dr.  Koto  calls  the  Kotean  system,  which  is  remarkable  as 
seeming  to  be  not  matched,  in  its  direction,  by  any  other  mountains  of  South-East 
Asia.     It  is  divisible  into  two  natural  subgroups.    Next  comes  the  Han-san  range, 
on  the  southern  margin  of  the  peninsula.    It  is  of  later  age  than  the  Korean  system, 
but  its  influence  is  to  be  traced,  jointly  with  that  of  the  Korean   folds,  in  tbe 
peculiar  features  which  characterize  this  southern  coast.    Lastly,  a  great  number 
of  small  ridges  or  fault-scarps  traverse  like  a  gridiron  the  whole  of  the  Cbyo-Syon 
land,  breaking  it  up  into  a  number  of  long  orographic  blocks,  mainly  of  grey  tabular 
limestone.    Tbey  seem  to  be  the  after-effect  of  the  great  tectonic  disturbances  which 
gave  to  the  crust-block  of  the  peninsula  its  present  form.    The  paper  is  accom- 
panied by  an  excellent  map,  in  which  the  main  structural  lines  are  laid  down. 
Dr.  Koto  has  also  done  good  service  by  compiling  an  extensive  list  of    Korean 
place-names,  with  their  Romanized  spellings.    This  has  been  issued  as  a  separate 
publication. 

Navigation  of  the  Yang-tse-kiang.— Writing  on  the  subject  of  trade 

development  on  the  Yang-tse,  the  British  consul  at  Chungking  expresses  tbe 
opinion  that  through  steamers  between  this  town  and  Ichang  are  probahly  not 
feasible  from  a  commercial  point  of  view,  the  river  between  Ichang  and  Kwei-fu 
being  difQcult,  and  the  conditions  varying  so  greatly  between  the  winter  and 
summer  months.    He  considers,  however,  that  specially  built  steamers   might 
profitably  run  during  the  greater  part  of  the  year  between  Wanhien,  Chunking, 
and  8uifu,and  visit  the  northern  tributaries  in  summer  months.    H.M.S.  Woodcock 
visited  Suifu,  and  passed  into  the  Min  river  as  far  as  Kiating  two  years  ago.     Next 
summer  she  reached  a  point  40  miles  above  Kiating,  and  on  the  Yang-tse  main 
stream  arrived  at  Ping-Shan,  the  highest  point  of  navigation  for  junks.     She  also 
ascended  the  Kialing,  reaching  a  point  about  80  miles  from  Chungking.     It  is 
probable  that  no  development  of  the  Suchuan  trade  will  take  place   without 
better  means  of  communication.    At  present  goods  destined  for  Chunking  have  to 
undergo  three  transhipments,  and  from  Ichang  have  to  be  hauled  up  in  a  small 
junk  by  trackers,  a  journey  of  some  five  or  six  weeks  at  low  water. 

A7BICA. 

Oerman  Expedition  to  the  Upper  Benne  and  Lake  Chad.— This  expe- 
dition, to  which  brief  reference  was  made  in  the  Journal  for  June  last  (p.  G76), 
returned  to  Lokoja  in  July,  after  successfully  accomplishing  the  main  tasks 
entrusted  to  it.  After  completing  its  work  on  tbe  watershed  between  the  Benue 
and  Shari  basins,  it  proceeded  north  to  Lake  Chad,  going  north  via  Dikwa  and 
returning  by  a  more  easterly  route  by  the  Logone.  Here  there  was  nat^urally  less 
to  do  from  a  purely  geographical  point  of  view,  and  the  attention  of  its  leader, 
Herr  Bauer,  was  directed  rather  to  a  study  of  the  economic  possibilities  of  the 
land.  His  conclusions  were  summed  up  in  the  Deutsche  Kolonialzettung^  for  July  23 
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last.  Espeoially  was  he  struck  with  the  large  prodaction  of  com  in  Bomu,  large 
areas  being  described  as  veritable  cornfields.  The  productbn  is  much  above  the 
needs  of  the  inbabitantF,  and  a  ooDsiderable  amount  is  exported.  The  Bornu 
natives  (by  whom  this  cultivation  is  carried  on)  appear  to  have  made  a  favour- 
able impressioD,  and  not  only  is  the  proportion  of  thoee  able  to  read  and  write  said 
to  be  greater  than  among  the  Fulbe,  bnt  the  knowledge  of  the  people  is  better 
grounded  than  among  the  latter.  Herr  Bauer  considerB  that  the  views  of  Colonel 
Pavel  with  regard  to  the  trade  of  Dikwa  were  somewhat  ovtr-sanguine,  for,  owing 
to  recent  changes  in  the  trade-routes  from  Southern  Adamawa,  its  market  has 
much  declined  in  importance,  while  the  amount  of  European  goods  brought  by 
the  Tripoli  merchants  has  also  fallea  off.  Ostrich  feathers  are  the  one  important 
article  of  export,  but  the  trade  in  these  is  very  considerable.  Gulfei,  on  the  Shari, 
ii>,  however,  the  centre  of  the  ostrich-farming  district,  and  is  the  point  on  which 
European  enterprise  should  be  directed.  From  an  agricultural  point  of  view 
Herr  Bauer  is  disposed  to  rate  highly  the  possibilities  of  German  Bornu.  In  a 
later  number  of  the  KolonialzeUung  (No.  40,  October  1)  a  report  appears  by  Herr 
Edlioger,  a  mining  engineer  attached  to  the  expedition,  on  the  geographical  and 
geological  results  of  the  expedition  so  far  as  they  relate  to  the  Upper  Benue 
regioD.  The  route  chosen  on  the  outward  journey  to  Ngaumdere  followed  more 
or  less  closely  the  eastern  and  south-eastern  watershed  of  the  Benue  on  the  side 
of  the  Logone,  and  thus  helped  to  define  it  more  precisely  than  hitherto.  North 
of  8°  the  basin  extends  beyond  15°  E.  Its  south-eastern  border  is  very  moun- 
tainous, the  highest  summit  measured  being  a  double-peaked  granite  ridge,  which 
was  named  the  Sachse-Spitze  (4395  feet).  Nearer  Ngaumdere  the  conical  peaks 
of  the  Ngau  Mbum  were  thought  to  reach  5500  feet.  The  water-parting  follows 
a  line  of  high  ground  running  west-south-west  and  east-north-east,  which  seems 
to  fall  in  a  steep  escarpment  to  the  north.  To  the  south  of  it,  the  Mao  Mbina, 
perhaps  the  most  important  head-stream  of  the  Logone,  flows  for  a  distance  in  a 
parallel  direction.  The  principal  source  of  the  Benue  seems  to  be  at  the  point 
where  it  was  placed  by  Flegel  and  Passarge,  but  the  elbow  which  has  been  marked 
on  the  maps  between  8°  and  9^  N.  does  not  seem  to  exist.  The  main  eastern 
feeder  of  the  river  is  the  Mao  Shnfi,  brought  to  light  for  the  first  time  by  the 
expedition.  At  Qarua  the  Benue  had  a  breadth  of  200  yards  and  a  depth  of 
2  feet,  but  in  the  rains  it  rises  10  to  13  feet,  and  the  width  extends  to  500  yard«. 
A  full  report  on  the  geology  of  Che  country  will  be  issued  when  the  collections 
have  been  examined,  but  meanwhile  some  notes  are  given.  In  the  orientation  of 
the  ranges  the  directions  observed  by  Passarge  (west  to  east  and  north-north-east 
to  south-south-west)  seemed  to  prevaiL  Gneiss  and  granite  play  an  important 
part  in  the  structure  of  the  country,  the  Benue  sandstone  (interspersed  with  some 
conglomerate)  being  the  only  sedimentary  formation  represented.  No  signs  of 
valuable  minerals  were  found,  but  this  is  attributed  to  the  difficulties  in  the  way 
of  a  thorough  examination  while  on  the  march. 

M.  Chevalier's  Ezplorationi  on  the  Borders  of  Darfnr  and  Wadai.— 

We  have  abready  given  an  outline  (antCj  p.  85)  of  the  first  results  obtained  by  M. 
Chevalier  in  his  explorations  in  the  Eastern  Stiari  basin,  as  described  by  him  in  a 
communication  printed  in  La  OSographie,  In  the  August  number  of  the  same 
periodical  a  further  letter  is  printed,  which  sketohes  the  geography  of  the  more 
northern  districts  traversed  by  the  expedition,  which,  as  already  mentioned,  pene- 
trated to  the  previously  almost  unknown  region  immediately  to  the  south-west  of 
Darfur.  The  slight  first-hand  information  previously  possessed  about  this  region 
was  due  to  the  Journeys  of  Potagos  from  the  east  and  Hanolet  from  the  south, 
while  a  certain  amount  of  native  information,  not  always  easy  to  piece  together, 
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had  been  oollectod  by  earlier  travellers  in  Darfur  and  Wadmi.  Although  the  fktii 
not  mentioned  by  M.  Cheyalier,  it  is  interesting  to  find  that  the  Dame  Dar  Kulli, 
spoken  of  more  than  a  century  sgo  by  Browne,  with  the  rirer  fiowiDg  wYstward 
through  it  which  gave  rise  to  so  many  speoulations  at  the  time  of  Mango  P^k*! 
last  journey,  finds  a  place  on  the  sketch  sent  home  by  the  trareller  io  the  form  Dv 
Gulla,  the  river  appearing  also  as  the  upper  course  of  the  Aak,  one  of  the  northen 
branches  of  the  SharL  From  a  hydrographical  point  of  Tieir,  this  regkm  is  of  mn^ 
interest.  The  sandstone  plateau,  of  an  altitude  of  2000  to  2800  feet^  which  ocenpiei 
the  meeting- ground  of  the  Shari,  Congo,  and  Nile  basiDs,  falls  to  the  north  tot 
plain  some  400  feet  lower,  covered  with  a  monotonous  TegetatioD,  which  in  torn 
sicks  gradually  to  a  vast  annually  inundated  tract,  measuring  some  140  miles  by  50. 
This  is  the  pla'm  cf  Mamun,  with  an  altitude  of  about  1500  to  1600  feet,  throngk 
which  the  streams  that  rise  in  tie  southern  plateau  run  in  many  interlacing 
branches.  All  these  watercourses  finally  unite  to  form  the  sc-called  Auk,  a  name 
used  by  Nachtigal  for  this  branch  of  the  Shari,  but  which  really  represents  tht 
generic  term  for  river  (**  Au  '*)  in  the  Tunga  language.  The  principal  branch  is  said 
to  be  the  Bungul,  which,  when  full,  occupies  a  bed  over  12  feet  deep,  and  spreading 
to  a  width  of  300  to  500  yards.  According  to  M.  Chevalier's  sketch,  the  mors 
northern  branch,  the  Mioja  of  Potagos,  has  a  still  longer  coarse,  and  carries  the 
Shari  basin  eastward  to  about  23^  M.  Chevalier  thinks  that  the  Auk  might  be 
ascended  during  winter  by  loats  of  some  size.  During  the  rains  this  whole  region 
becomes  a  vast  lake  filled  with  aquatic  vegetation,  from  which  the  slightly  elevated 
pieces  of  ground  rise  as  more  or  less  wooded  islandp.  The  district  simply  swarms 
with  large  mammals,  and  water-birds  also  altound.  The  vegetaUon  is  that 
characteristic  of  the  Sudan,  including  species  of  Diospyros,  Termitioliiiy  Comhrttum^ 
etc.  The  country,  however,  is  a  poor  cne,  and  the  Gulla  people  (who  belong  to  the 
Bagirmi  stock)  would  before  this  have  disappeared  before  the  raids  of  the  people 
( f  Wadai  and  Darfur,  were  it  not  for  the  refuge  afiforded  by  the  marshes  and  annoil 
inundation.  Taken  as  a  whole,  the  countries  east  and  south  of  Wadai  are  said  to 
possess  only  a  moderate  value.  Rubber  is  almost  entirely  absent,  and  the  inhabit- 
ants Lave  suffered  much  from  the  incursions  of  the  Mohammedans,  who,  so  £sr 
from  introduclDg  civilization,  have  only  Itfc  traces  of  their  oppression. 

The  Transkei  (htp.— An  interesting  paper  on  the  striking  morphological 
feature  in  South  Africa  known  as  the  Transkei  gap,  by  Messrs.  Rogers  and  Schwarz, 
of  the  Geological  Survey,  is  printed  in  a  recently  issued  part  of  the  TVafuac/icmf  cf 
the  South  African  Philosophical  Society  (vol.  xiv.  Part  i.  1903).  The  so-called 
gap  is  a  valley  or  trough  runniog  in  a  nearly  straight  lice  from  east  to  west  through 
the  country,  and  due,  not,  like  a  "  rift- valley/*  to  the  sinking  of  a  strip  of  ooantry 
between  v(  rtical  faults,  but  to  the  intrusion  into  the  sedimentary  rocks  of  the 
district,  and  subsequent  weathering,  of  a  vertical  dyke  of  an  easily  decomposed 
crystalline  rock  allied  to  diorite.  It  is  su^^ested  that  the  Beagle  channel  south 
of  Tierra  del  Fuego  may  have  owed  its  origin  to  a  himilar  cause,  for  were  the 
Tranekei  gap  to  be  carried  below  sea-level,  a  very  similar  appearance  to  that 
described  by  Darwin  would  be  produced.  Although  the  term  "gap  "  seems  hardly 
applicable  to  such  a  feature,  it  is  pointed  out  that  the  actual  appearance  of  Uie 
valley  qui'e  gives  the  impression  that  the  Earth  has  geped  or  opened.  The  gap  is 
redu|  licated  in  several  places,  and  there  is  an  offset  at  rigl.t  angles  to  the  general 
direction.  It  has  been  traced  from  the  sea  at  the  mouth  of  the  Kogha  river  for  a 
distance  of  60  miles,  and  is  apparently  continued  across  the  Kei  river  into  the  Cape 
Colony  for  an  equal  distance.  A  striking  feature  is  the  arrangement  of  the  streams 
within  the  gap,  which  often  crosses  by  low  "neks"  from  one  valley  to  anothsTt 
even  while  it  maintains  a  straight  course.    This  is  best  marked  in  the  section 
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bit  ween  the  Kobongaba  river  and  the  Nxaxo  pass.  Bcibre  the  formation  of  the 
gap  valleys  the  rivers  appear  to  have  wandered  over  the  surface  of  the  plateau,  into 
which  they  have  since  cut  deep  trenches  by  reason  of  the  gradual  elevation  of  the 
land.  It  was  during  this  elevation  that  certain  of  the  minor  streams  took  the 
course  followed  by  the  dioritic  dykes,  which  offered  the  least  resistance  to  the 
erosive  forces  to  which  they  were  subjected. 

Climatology  of  St  Helena.— The  only  meteorological  station  in  St.  Helena 
is  placed  about  1900  feet  above  sea-level,  and  records  are  taken  only  once  a  day. 
The  total  rainfall  for  the  year  past  was  34*74  inches — nearly  4  inches  below 
that  of  the  previous  year,  liain  fell  on  254  days,  but  the  greatest  fall  in  one  day 
did  not  exceed  1*41  inches.  June,  July,  and  August  are  the  wettest  months. 
The  prevailing  wind  ranges  from  east-south-east  to  south-east,  and  on  only  seven 
days  was  it  recorded  as  calm.  The  highest  maximum  shade  temperature  was  78°, 
on  February  6 ;  the  lowest  minimum  62°,  on  September  1. 

AMXBIOA. 

Stream  Contest  along  the  Blue  Bidge.— The  Blue  Ridge,  appropriate  enough 
as  a  name  in  Northern  and  Central  Virginia,  is  not  truly  descriptive  of  the  heights 
along  which  the  divide  let  ween  the  Mississippi  and  Atlantic  rivers  runs  in  the 
south  of  Virginia  and  in  North  Carolina,  which  is  an  escarpment  descending  from  the 
hilly  and  mountainous  upland  of  the  western  drainage  area  to  the  rolling  and  hilly 
lower  land  of  the  eastern  streams.  The  shorter  eastern  streams  with  steeper 
gradients  are  rapidly  cutting  their  vallej  s  and  pushing  the  divide  eastwards.  Special 
instances  are  studied  by  Prof.  Davis  in  the  Bulletin  of  the  Geographical  Society  of 
Philadelphia  (III.  No.  5,  April,  1903).  This  retreating  escarpment,  unlike  that  of 
the  Cotswoldp,  is  essentially  independent  of  structure,  for  it  is  carved  in  a  body^  of 
heterogeneous  and  disordered  crystallite  schists  whose  variation  in  resistance  to 
weathering  has  only  a  secondary  influeice  on  the  topographic  form,  and  the  escarp- 
ment is  due,  according  to  Mr.  Davis,  mainly  to  the  land  surface  being  degraded  to 
a  lower  level  by  the  short  rivers  of  the  Atlantic  system  than  by  the  long  rivers  of 
the  Mississippi  system.  This  differs  from  the  explanation  of  Messre.  Hayes  and 
Campbell,  who  consider  it  the  result  of  retrogressive  erewion  on  the  steeper  eastern 
side  of  a  tilted  peneplain  (cf.  Nat.  Qeog.  Mag,,  vi.  (1894),  pp.  75,  76). 

The  Qeogpraphy  of  Boston,  U.S.A. — In  connection  with  the  meetings  of 
the  National  Education  Association  at  Boston  in  July  last,  the  Journal  of  Oeoyraphy 
issued  a  special  number,  devoted  entirely  to  the  Geography  of  Boston  under  its 
various  a^pectp,  which  supplies  an  instructire  lesson  on  the  influence  of  geographical 
environment  on  the  growth  and  fortunes  of  a  centre  of  human  activity.  The  first 
two  paperp,  by  Profs.  R.  E.  Dodge  and  G.  H.  Barton,  sketch  the  general  characters 
of  the  site  of  Boston  and  its  surroundings,  showing  how  the  preient  surfjeice  features 
are  the  outcome  of  the  action  of  the  old  ice-sheet  on  previously  existing  topography, 
and  how  the  striking  character  of  the  coast  has  itifluenoed  the  economic  devele^ 
ment  of  the  site.  Of  the  major  topographic  features,  the  drumlinp,  formed  by  the 
accumulations  of  the  Glacial  period,  play  an  important  part  in  determining  the 
picturesque  Ecenery  of  the  Boston  basin,  almost  all  of  the  islands  in  the  harbour, 
as  well  as  the  main  features  of  the  neighbouring  mainland,  owing  their  present  form 
at  least  to  this  cause.  Other  papers  describe  excursions  in  and  around  Boston,  the 
Boston  Park  system,  Boston  ai  a  centre  of  industry,  and  the  geographic  develop- 
ment of  the  city,  the  last  two  being  especially  instructive.  It  is  pointed  out  that 
of  the  three  lowlands  of  weak  rocks  lying  on  the  border  of  the  hard  rocks  of  the 
New  England  upland,  and  forming  the  sites  of  the  three  cities  of  Boston, 
Providence,  and  New  Haven,  the  Boston  basin  alone  lo^ks  towards  Europe,  and  wm 
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thus  DaturAlly  the  centra  of  the  graat  Puritan  immigratioD.  It  became  ''the 
largeBt  of  many  important  colonial  seaports ;  it  supplied  the  capital  and  kadenhip 
for  establishing  large  interior  factory  cities  at  convenient  water-powers:  it  was  the 
natural  centre  for  railroads,  and  liu^ely  shared  in  biuldiog  them.  As  a  result^  it 
became  the  heat  port  for  importing  the  raw  materials  of  manufacture,  the  natunl 
centre  for  the  head  ofiSces  and  sales  agents  of  New  England  corporations,  the  port 
for  exporting  goods  to  other  lands  and  shores.*'  Many  of  the  main  streets  of  old 
Boston  mark  geographic  features  formerly  of  importance,  bat  now  aloiost  forgotten, 
while  in  its  development  Greater  Boston  shows  in  a  marked  degree  the  influence  of 
its  physical  geography.  "  The  hills,  valleys,  islands,  marshes,  estuaries,  eta,  have 
helped  or  hindered  the  settlement  and  growth  of  the  many  village  sites  which  an 
now  included  in  metropolitan  Boston."  A  series  of  maps  shows  the  extent  of 
settlement  at  various  periods  from  1650  onwards.  Already  at  that  date  many  sites 
had  been  chosen  around  Boston  bay,  so  that  "  there  were  a  large  number  of  towoi 
around  the  central '  huh  *  at  the  foot  of  the  three  mountains  which  were  later  to  be 
taken  in  to  form  the  spokes  of  the  wheel  of  Greater  Boston."  Old  Boston  was  st 
first  very  much  isolated  from  the  surrounding  towns,  the  only  connection  on  land 
being  the  neck  on  the  southern  side,  but  by  1800  hridges  had  supplied  a  connecUon 
with  Cambridge  and  Charlestown,  in  the  west  and  north.  Among  other  results  of 
the  natural  conditions  of  the  site  is  the  extensive  modem  systeoi  of  parks  and 
reservations,  which  now  cover  an  enormous  area,  and  have  to  a  great  extent  been 
kept  in  their  natural  state.  By  its  symmetrical  arrangement  of  hills  and  rjvere,  a 
more  or  less  orderly  distribution  of  highways  and  buildings,  and  consequently  of 
open  spaces  for  recreation,  has  been  brought  about,  the  ground  forbidden  to  the 
trader  and  builder  afifording  unequalled  advantages  for  the  latter  purpose.  Ai 
unusual  feature  is  also  the  system  of  "  park- ways  "  which  tie  the  various  resenrations 
to  each  other,  and  bring  them  within  reach  of  the  people  of  the  cities. 

The  "  Qnns  "  of  Lake  Seneca. — A  short  note  on  a  phenomenon  of  detonation  in 
Lake  Seneca,  New  York,  apparently  analogous  to  the  famous  "  Barisal  guns  "  of  the 
Ganges  delta,  the  "  mtstix>efifers "  of  the  North  sea,  and  the  like,  appears  in  the 
Monthly  Weather  Beview  for  July  last  (p.  336).  Writing  from  Dresden,  Yates  county, 
New  York,  Mr.  W.  A.  Prosser  says  that  the  '*  guns  "  of  Lake  Seneca  are  evidently 
caused  by  gas  escapiog  from  the  sand  at  the  bottom.  Ofif  Long  point  on  the  west 
side  of  the  lake  the  water  is  very  deep.  Heavy  currents  pass  either  north  or  south 
at  regular  intervals,  and  a  heavy  wind  for  a  few  hours  will  change  the  position  of 
the  extreme  point  by  several  rods.  When  the  swell  is  not  too  heayy,  the  gas  can 
always  be  seen  rising  in  bubble  form,  while  natural  gas  is  found  in  considerable 
quantity  within  3  or  4  milei.  The  editor  remarks  that  it  may  well  be  that  the 
'*  Barisal  guns  '*  have  their  origin  in  a  similar  escape  of  gas. 

MATHEMATICAL  AHB  PHYSICAL  GEOGEAPHT. 

Secular  Variation  of  Bainfall. — Dr.  Hann  contributes  a  valuable  discuEsioa 
of  the  long  series  of  rainfall  observations  which  have  been  made  at  Padua  (1725- 
1900),  Milan  (1764-1900),  and  Klagenfurt  (1893-1900)  to  the  Sitzungsberichte  der 
Kaiserlichen  Akademie  fur  Wissenscha/ten  {Math.  Naturwiss,  Classe,  cxi.).  Even 
with  bloxamed  means  he  can  find  no  connection  batween  the  aun-spot  period  of 
eleven  years  and  the  variations  in  rainfall,  but,  on  the  other  hand,  there  is  distinct 
evidence  of  the  thirty-five  year  periodicity  wliich  Briickncr  of  Bern  first  expounded. 
The  periods  are  1626-60,  1761-95,  1796-1830,  1831-65,  1866-1900,  the  mean  of 
the  dry  periods  being  1738,  1773,  1808,  1843,  1878,  (1913),  and  of  the  wet  periods 
J  753,  1788,  1823,  1859,  1893,  (1928) ;  but  the  Paduan  figures  require  to  be  shoved 
forward  ten  years  to  sgree  with  those  of  the  others. 
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The  Original  Home  of  the  Tiger. — In  a  note  priated  in  the  Proceedings  of 
the  Zoological  Society  (1903,  vol.  i.  part  i.),  Colonel  C.  E.  Stewart  suggests  that  the 
tiger  was  originally  not  a  native  of  India,  but  a  purely  northern  animal,  which  has 
gradually  extended  its  range  southward.  He  points  out  that  while  Sanskrit  pos- 
sesses a  word  for  '*  lion,"  it  has  none  to  designate  the  tiger,  and  that  apparently  no 
allusion  to  a  tiger  in  India  can  be  traced  to  a  period  anterior  to  the  early  Moham- 
medan conquerors.  No  allusions  to  tiger-hunts  occur  in  the  monuments  of  the 
kings  of  Assyria  or  Persia,  while,  though  Marco  Polo  mentions  the  tiger,  he  does 
not  speak  of  it  as  an  Indian  animal.  The  absence  of  the  tiger  from  Ceylon 
indicates,  in  his  opinion,  that  there  were  no  tigers  in  India  prior  to  the  separation 
of  the  island. 

A  Sizteenth-oentury  Qlobe. — We  have  received  from  the  well-known 
bookseller,  Herr  Ludwig  Rosenthal  of  Munich,  an  extract  from  his  catalogue 
describing  a  sixteenth-century  globe  now  in  bis  possession,  with  a  reproduction 
in  the  form  of  gores  of  the  features  delineated  on  it,  as  well  as  a  photograph  of  the 
globe  itself.  The  globe,  which  has  not  been  long  known  to  geographers,  was 
briefly  described,  from  a  hasty  inspection,  by  M.  Harrisse,  in  the  JRevue  de  Q6o- 
graphie  for  September,  1895  (vol.  37,  p.  175),  the  same  writer  adding  notes  on 
other  somewhat  similar  globes,  which  had  likewise  been  newly  brought  to  light, 
in  the  same  journal  in  the  following  year.  Herr  Ludwig's  reproduction  permits  a 
more  exact  idea  to  be  formed  of  the  character  of  the  globe,  and  its  delineation  of 
the  world  as  known  at  the  time  of  its  construction.  As  stated  on  the  globe  itself, 
it  was  made  in  1530  by  Robert  de  Bailly,  and  is  chiefly  remarkable  as  among  the 
earliest  geographical  documents  to  show  the  results  of  Yerrazzano^s  voyage  of 
discovery,  the  part  of  North  America  visited  by  that  navigator  being  named  on 
it  **  Verrazzana."  In  its  representation  of  Central  and  North  America  it  follows  the 
type  of  which  the  map  by  Vesconte  de  Maiollo  (1527)  is  the  best-known  example 
(see  reproduction  of  the  latter  In  Weiae^s  *  Discoveries  of  America,*  1884).  The 
globe  is  noteworthy,  also,  for  its  delineation  of  the  supposed  southern  continent, 
which  is  very  similar  to  that  of  the  well-known  double  cordlform  map  of  Orontius 
Finaeus  (1531),  the  inscription  '*  Brasielie  Regio  **  appearing,  as  on  the  latter,  to 
the  south  of  the  Indian  ocean,  though  the  large  projecting  land-mass  inscriljed 
by  Finaeus  as  *'  Kegio  Patalis  **  is  not  to  be  seen.  For  Southern  Asia  the  Ruysch 
type  is  followed  by  both  Dj  Biuliy  and  Finaeus,  though  the  former  differs  in 
Eeparatiug  (as  does  Maiollo)  Asia  from  America  by  a  broad  tract  of  ocean.  As 
on  other  maps  of  the  period,  the  Asiatic  inscription  *' Catticora  *'  has,  however, 
remained  attached  to  South  America.  It  may  be  noted  that,  though  Hakluyt  in 
his  "Parti(;ular  Discourse"  (1584)  refers  to  a  globe  showing  Yerazzano*s  dis- 
coveries as  existing  in  **the  Queen's  privie  gallery  at  Westminster,"  this  can 
hardly  have  been  the  one  above  described,  as  it  was  thought  by  Hakluyt  to  have 
been  of  Verrazano's  own  making,  and  had,  besides,  inscriptions  in  Italian,  whereas 
those  in  De  Bailly's  globe  are  in  Latin. 

OEnBAL. 

The  B.Q.S.  Syllabuses  of  Instruotion  in  Geography.— It  has  for  some 

time  been  felt  by  those  interested  in  the  improvement  of  geographical  teaching, 
that  some  authoritative  guidance  in  regard  to  the  methods  and  courses  of  study 
most  applicable  to  the  end  in  view  is  very  desirable.  The  want  has  now  been 
met  through  the  action  of  the  Council  of  the  R.G.S.,  which,  in  response  to  requests 
from  various  teaching  bodies,  has  issued  two  syllabuses,  the  one  intended  as  a  guide 
to  geographical  teaching  in  elementary,  the  other  in  secondary  schools.    The  work 
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I  on  the  Grst  syllabup,  which  had  been  undertaken  by  the  late  Mr.  T.  G.  Rooper, 
•{  has  since  his  regit  tted  death  been  completed  by  Mr.  G-.  G.  ChUholnOy  while  tbc 
!i  secondary  syllabus  has  been  prepared  by  Mr.  U.  J.  Mackinder.     After  preiiminarj 

remarks  on  the  function  of  geography^  the  elementary  syllabus  ^ketohee  the  rarioos 
stages  by  which  the  study  of  geography  should  progress  during  the  paseage  of  the 
child  through  the  schc  ol  until  the  age  of  14,  or  thereabout,  is  reached.    In  the 

II  syllabus  for  more  advanced  study,  Mr.  Mackinder  plans  a  course  suitable  for  papHs 

between  13  and  17,  the  arrangement  of  the  pupils  in  sets  for  the  special  purpotet 
of  this  branch  of  study  being  recommended.  The  need  for  problem- solviog  in 
geographical  study,  and  the  value  of  setting  of  escays  inyolviDg  a  knowledge  of 
physics,  or  mathematics,  and  history,  as  well  as  geography,  are  pointed  out,  as  if 
also  the  importance  of  bearing  in  miod  that "  nothing  should  be  taught  as  an  isolated 
fact,  and  yet  that  the  line  of  argument  should  be  so  chosen  that  in  the  end  erery 
essential  fact  of  the  World's  geography,  which  should  be  known  to  an  educated 
man  or  woman,  would  have  been  leamt  in  its  due  setting  of  related  fact8»  and  in 
its  proper  perspective."  *  The  syllabuses  are  suggestive,  and  not  dogmatic.  They 
attempt  to  guide  the  teacher  preparing  the  course  for  his  own  classes  by  indicating 
the  essential  pointp,  and  at  least  one  Eequence  or  presentation  of  educational  value; 
and  it  is  hoperl  that  the  suggestions  will  be  of  service  especially  to  teachers  who 
cry  out  that  too  much  is  demanded  of  them — that  they  have  too  wide  a  subject 
and  too  little  time  for  it.  If  the  new  effort  of  the  R.G.S.  to  improve  geographical 
teaching  docs  nothing  more,  it  should  convince  such  teachers  that  a  wide  subject 
can  be  successfully  dealt  with  only  by  carefully  planning  the  course,  so  that  there 
is  a  progressive  development  of  the  quality  of  the  work,  as  well  as  increase  in  the 
quantity  of  the  topographical  knowledge.  The  great  fault  of  meat  geographical 
counes  at  present  is  that  the  more  advanced  classes  deal  only  with  the  more  remote 
r^ons,  whereas  they  should  tackle  the  more  advanced  problems  whether  of  lands 
near  or  far.  When  this  is  done,  and  due  attention  is  paid  to  regular  observational 
and  practical  exercises,  geography  will  prove  to  be  so  valuable  an  educational 
discipline  that  if  more  time  is  reeded  for  it  that  time  will  be  granted.  Teachers 
of  geography  have  first  of  all  to  show  that  it  is  worth  more  than  the  time  allotted 
to  it  at  present.    ThiH  report  will  help  them  to  do  so. 


OBITUART. 

John  Allen  Brown. 

John  Allen  Brown,  who  passed  away  September  24,  at  his  residence  in  Ealing, 
aged  seventy-two  years,  became  a  Fellow  of  our  Society  in  1861,  the  year  in  which 
his  father,  John  Brown,  died,  whose  membership  dated  back  to  1837,  and  his 
obituary  notice  appears  in  the  GenihmarCa  Magazine  of  May,  1861.  The  interest 
in  his  father's  Arctic  and  Antarctic  literary  work  was  continued  as  a  filial  duty  by 
his  sons,  the  eldest  of  whom  is  the  subject  of  our  present  memoir,  but  It  was  as  a 
geologist  and  anthropologist,  rather  than  as  a  geographer,  that  he  made  his  name 


•  A  fuller  account  of  ^Ir.  Mackindcr's  views  will  be  found  on  p.  549,  and  in  the 
Geographical  Teacher  for  October. 
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koown  in  scientific  circlep.  The  work  to  which  he  devoted  the  leisure  of  many 
years,  the  antiquity  of  man,  has  been  preseryed  in  numerous  papers  on  the  subject 
of  tbe  evidences  supplied  by  his  own  discoveries  of  flint  implements^  of  which  he 
leaves  an  important  collection,  and  it  was  his  pride  and  pleasure  to  show  his 
museum  of  these  treasures  to  any  one  who  showed  an  interest  in  this  very  practical 
department  of  the  records  of  pre-historic  man.  His  desire  to  connect  tbe  palasolithic 
and  neolithic  periods  by  a  term  which  should  be  applicable  to  those  implements 
coming  between  the  roughly-fasbioned  flint  and  the  chipped  and  polished  imple- 
ments was  the  outcome  of  a  loog  investigation  of  the  subject,  and  his  proposed 
mesolUhic  period  will  no  doubt  be  accepted  for  purposes  of  classification.  Allen 
Brown  was  not  a  man  to  sit  still  and  let  life  pass  in  casual  engagements,  his 
capacity  for  work  leadiog  him  years  ago  to  promote  free  libraries,  to  literary 
productions,  and  lectures  on  bis  particular  studies.  He  was  a  member  of  the 
(Geological  Society  and  the  Anthropological  lostitute,  and  a  Justice  of  the  Peace  for 
the  county  of  Middlesex. 

D.  W.  Kettle. 


CORRESPONDENCE. 
Relief  Maps  and  Globes. 

Monnt  Vernon,  New  York,  East  Fourth  Street. 
I  HAVE  read  with  much  interest  Prof.  Reclus's  address  on  the  subject  of  relief 
maps  and  relief  globes,  and  an  experience  of  twenty  years  leads  me  to  agree  pretty 
closely  with  his  conclusions.  During  the  time  in  which  I  have  been  working 
upon  the  matter,  however,  my  own  opinions  as  to  the  use  and  value  of  relief  maps 
and  models  have  materially  cbanged.  My  first  impressions  were  that  all  reliefs 
should  be  rigidly  true  to  scale — that  is,  there  should  be  no  vertical  exaggeration. 
The  experience  of  many  thousand  teachers,  in  the  course  of  three  or  four  years, 
convinced  me  that  in  many  instances  such  a  plan  was  untenable.  In  other 
words,  when  young  children  are  to  be  considered,  the  logical  is  not  always  the 
psychological.  The  sense-perceptions  of  pupils  ten  or  twelve  years  of  age  are  not 
so  keen  as  those  of  a'lults,  and  slight  differences  in  relief,  which  mean  much  to 
tbe  latter,  mean  nothing  to  the  former. 

After  making  this  discovery,  I  was  not  slow  to  change  my  plan.  The  first 
model  constructed  on  the  new  plan  was  a  relief  of  South  America.  It  was  made 
by  tbe  brothers  Mindeleff  of  the  United  States  Geological  Survey,  both  of  whom 
were  not  only  topographers  of  note,  but  artists  as  well.  The  vertical  exaggeration 
was  10 : 1,  and,  although  it  pleased  the  thousands  of  teachers  who  used  it,  I  am 
constrained  to  say  that  I  think  the  vertical  exaggeration  was  greater  than  neces- 
sary. Mr.  Alfred  Russel  Wallace  condemned  it  in  this  respect.*  The  models 
subsequently  constructed  had  a  vertical  exaggeration  of  5  : 1.  This,  I  am  inclined 
to  think,  is  about  right  for  Asia,  but  rather  too  great  for  Europe. 

And  here  is  the  point  I  wish  to  make :  the  model  of  a  very  large  area  demands 
a  vertical  exaggeration  varying  from  2  : 1  to  5  : 1 ;  the  models  of  small  areas  need 
none.  Moreover,  when  we  consider  the  fact  that  the  sense-perceptions  of  young 
pupils  are  not  fully  developed,  I  see  no  impropriety  in  using  more  than  one  vertical 


l>i,  Tyndall  saw  no  objection  to  it. 
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scale  in  the  same  model.     Iq  literature  trath  is  often  inculcated  by  fiction ;  in  the 
-  training  of  the  sense- perceptions  it  may  be  properly  inoalcated  by  exaggenlioi 

The  expsrionce  of  many  thousand  teachers  gathered  daring  a  score  of  yean  ia 
educational  work  is  far  better  e7idence  to  me  than  all  the  logic  and  arguments  of 
the  collegd  and  university  men  to  the  contrary.    The  child  ia  iDBtruotad  l^  whu 
he  can  discern,  and  not  by  what  he  cannot  discern. 
II  The  foregoing,  it  is  hardly  necessary  to  say,  applies  to  the  younger  papilsof 

the  elementary  schoole.    For  older  pupils  who  have  been  taught  to  oonTentioo- 

alise,  the  contour  map  is  generally  preferred  by  teachers  to  the  relief  map  or  th« 

■£  model.     Such  pupils  have  been  taught  to  use  the  imagination,  and  they  fl<e 

generally  able  to  get  correct  mental  pictures  from  the  oonyentionalized  mapw  The 
elaborately  finished  model,  which  is  designed  to  show  physiographic  processes  and 
effects,  however  useful  it  may  be  in  the  university  labaratory  or  the  museum,  has 
no  place  in  the  elementary  school.  It  may  be  added  that  any  relief  or  model  that 
gives  untrue  character  to  topography  should  be  instantly  discarded.  Unforta- 
nately,  much  freakish  topography  that  has  no  likeness  in  nature  has  been  foisted 
upon  schools  both  at  home  and  abroad. 

A  good  relief  globe  that  can  be  furniohed'for  a  low  price  is  something  greatly 
to  be  desired,  aod  if  Mr.  Patterson's  globe  can  be  manufactured  so  as  to  be  sold  for, 
say,  two  pounds,  I  am  inclined  to  think  the  venture  of  making  and  marketing 
them  will  be  a  good  one.  I  see  nothing  to  prevent  its  being  done  at  the  figure 
quoted,  and  the  good  results  that  will  arise  from  the  use  of  such  globes  cannot  be 
i  questiooed.    As  a  matter  of  fact,  while  we  go  through  the  dry  formality  of  men- 

tioning a  round  earth  early  in  the  pupil's  course  of  study,  we  hustle  him  througli 
a  world  that  is  absolutely  flat,  and  bury  hi  n  under  the  surface  of  It  when  he  is 
dead.  Jacques  W.  Reoway. 


The  PangOQg  Lake. 

20,  Welledley  R )al,  Quanersbury,  October  5,  1903. 

In  the  March  iiutnber  of  the  Geographical  Journal,  p.  257,  Dr.  Sven  Hedin 
says  that  the  Pangong  lake  formerly  belonged  to  the  basin  of  the  Indus.  I  think 
he  must  have  iDtcnded  to  say  the  basin  of  the  Shayok,  for  it  does  not  lead  into  the 
Indus  basin  until  200  miles  lower  down,  and  is  in  a  valley  parallel  to  that  of  the 
Indus,  but  about  50  miles  to  the  north  of  it,  with  very  high  mountains  between. 

Dr.  Sven  Hedin  also  says  that  the  water  of  the  IWgong  lake  is  slightly  salt. 
The  fact  is  that  there  are  two,  or  rather  three,  Pangoug  lakes,  the  upper  two 
being  fresh  and  draining  into  the  lowest  one,  which,  having  no  outlet,  is  Sidt.  In 
1871  Sir  Edward  Frankland  analyzed  for  me  »ome  water  taken  from  the  lowest 
lake ;  the  detailed  result  is  given  at  p.  370  of  *  Lahore  to  Yarkand,'  the  total 
salts  beiug  1297  pares  in  100,000,  chiefly  sulphate  of  sola  and  chloride  of  sodium. 

Geo.  Hbkdrbson. 


Cheap  Ordnance  Survey  Maps  for  Teaching  Porposes. 

School  of  Oeography,  Oxford. 

M^y  I  through  your  columns  call  the  attention  of  your  readers  to  an  important 
concession  which  has  recently  been  made  to  schools  by  the  Board  of  Agriculture? 
Mobt  teachers  know  how  necessary  OrduaQce  Survey  maps  are  for  sound  class 
teaching  in  local  geography,  but  the  price  has  hitherto  been  prohibitive.  In 
response  to  memorials  from  various  sources,  the  Board  of  Agriculture  has  no«r 
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issned  instructions  that  special  editions  of  the  one-inch  outline  sheets  be  supplied  to 
educational  authorities  at  the  foUovring  prioes :  200  copies,  £1  5«. ;  600  copies,  £2  ; 
1000  copies,  £3 ;  5000  copies,  £12.  For  larger  numbers  the  estimated  price  would 
be  £2  per  1000  copies.  The  only,  stipulation  made  is  that  on  no  account  are  the 
maps  to  be  sold.  It  is  universally  agreed  that  all  souud  geographical  teaching  must 
begin  in  a  study  of  the  home  region,  and  it  is  therefore  to  be  hoped  that  most 
teachers  will  avail  themselves  of  the  facilities  so  generously  granted,  either  indi- 
vidually or  by  making  application  through  the  local  education  authority. 

A.  J.  Hebbebtbon, 
Hon.  Sec.  Oeographical  Association. 


GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Addituma  to  the  Library, 
By  EDWARD  HBAWOOD,  MJL,  Librarian^  R0.8. 

The  following  abbreviations  of  nomis  and  the  adjectives  derived  from  them  are 
employed  to  indioate  the  source  of  artioies  from  other  publications.  (}eographiofd 
names  are  in  each  case  written  in  full  :^ 

A.  =  Academy,  Aoademie,  Akademie. 
Abh.  =  Abhandlongen. 
Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =r  Oommeroe. 

0.  Bd.  =  Gomptee  Bendns. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 
Ges.  =  Gesellsohafl 

1.  =  Institute,  Institution. 
Ii.  =  Izveetiya. 
J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  koniglioh. 
M.  =  Mitteilnngen. 


Mag.= 

Mem.  =  Memoirs,  M^moires. 

Met.  =  MeteorologioaL 

P.  =  Prooeedings. 

B.  =  Boyal. 

Bev.  =  Beview,  Bevue. 

S.  =  Society,  Sooi^t^,  Selskab. 

Sitzb.  =  Sitsungsberioht. 

T.  =  Transactions. 

V.  =  Verein. 

Yerh.  =  Yerhandlungen. 

W.  =:  Wissensohaf  t,  and  compounds. 

Z.  =  Zeitsohrifk. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  ootavo^  quarto^  etc.,  the  site  of  books  in 
the  list  below  is  denoted  by  die  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Jowmal  is  10  X  6}. 

A  seleetioB  of  tke  works  in  this  lift  will  be  notioed  eliewlitre  in  the  '^  JonniaL" 


SVBOPB. 

Alps.    Jahfh.  Sehtoeit.  Alp&tuiub.  88  (1902-1903):  299-32G.  7orel,  Lngeoa,  and  Moret. 
Ijog  variations  p^riodiqnes  des  glaciers  des  Alpes.    Par  Dr.  F.  A.  Forel,  Dr.  M. 
Lugeon,  et  E.  Biuret.    Vingt-troisi^me  rapport — 1902. 

Alps.  Jahrh.  SchweiM.  Alpendtib.  88  (1902-1903) :  231-243.  Knonan. 

Die  Alpen  im  Kriegc  des  Konsuls  Bonaparte  gegen  dio  Kaiserlicben  im  Friihjahr 
1800.    Von  G.  Meyer  von  Knonau. 

Austria.     T.  Edinburgh  Qeciog.  8.  8  (Special  Part)  (1902-3):  pp.  x.  and  180.     Gordon. 
The  Goological  Structure  of  Monzoni  and  Fassa.    By  Maria  M.  Ogilvio  Gk)rdon, 
D.so.     With  Mapa^  Seeiiontit  and  IUntiraiiom$, 

Belgium— Lesse.  Van  dea  Broeek  and  Bahir. 

MAn,  8.  Beige  G^oiogie  17  (1903):  119-144. 
La  Lesse  souterraine.     La  traver8<^e  des  deux  boucles  de  la  riviere  k  Furfooz 
d^montr^e  au  moyen  de  la  fluoreso^ine.    Par  E.  Van  den  Brocck  et  E.  Bahir 
With  Map  and  lUuetratione. 


,  f 


'1 


J 


578  OIOOBAPHIGAL  LITERATURE  OF  THI   IfOMTH. 

Bngliili  OhABBtl—SAlliiig  Guide.  J«kiM 

The  rilot*8  Gaido  for  the  English  Channel ;  oomprisiiig  the  South  Com!  of 
England,  and  general  dirootions  for  the  nayiRation  of  the  ChanneL  Edited  bj 
H.  D.  Jenkins.  Tjondon :  Imray,  Laurie,  None,  ft  Wilson,  1903.  Siae  9)  X  d, 
pp.  yi..  xvi.,  and  190.     Charts,  Plan$,  etc    Pre$ented  hy  the  P^MiaherB. 

Franea.  B,8.0,  lAXU  40  (1903) :  11-19.  Xalotit 

Le  pays  do  TOise  moycnne  et  de  la  Haute-Somme  VermaDdoia.     Par  A.  Malotet 

Franea— Map.  Ann.  CUvh  Alpin  FrangaU  89  (1902) :  513-529.  Axaail. 

Appendice  complc'mcntairo  ct  explioatif  de  la  carte  de  r^tat-Major.  Par  F. 
Arnand,  saiyi  (rune  lettre  do  Maurice  Paillon. 

Franea  -Seine-et-Oise.  C.  Rd.  187  (1903) :  279-281.  BollfB. 

Sur  log  cffondrcments  dc  la  plainc  de  Seyran.     Note  de  G.  F.  Dollfas. 

Germany.  He1l»m. 

Rrgenkarte  dor  Proyinzen  Hessen-Nassau  nnd  Bheinland  eowie  Ton  Hoheniollcn 
und  Obcrhessen.  Mit  crlauterndem  Text  und  Tabellon.  In  amtliohem  Anftrage 
bcarboit(it  yon  Trof.  Dr.  G.  Ilellmann.  Berlin:  D.  Ueimer,  1908.  Sixe  10|  x  7, 
pp.  5G.    JIfap. 

Germany.      Fwseh.  deutseh.  Landw-  u.  Voth^k.  14  (N.  6)  (1903):  517^76.       Wagiar. 
Die   BcTolkomngHdichte  in  Siidhannoyor  nud  dcrcn  Ursachen.      Von   Dr.  £. 
Wagner.     With  Map. 

Germany— Baltic  Coasts.  Wegeicr. 

Deutsche  OstseokiiBte.  Von  Georg  Wegener,  (l^nd  und  Leate.  MoDographien 
zur  Erdkunde.  yii.)  lUelefeld  and  Leipzig:  Velhagen  &  Klaaing,  1900.  Size 
10}  X  7,  pp.  1C8.     ifopt  and  IlluMtraiioM,    Price  48. 

Germany — Bavaria.  HauihellBr. 

Oberbayern,  Munohon,  und  bayerisches  Hochland.  Yon  Prof.  Dr.  Max  Hauahofer. 
(Land  und  Leute,  Monographien  zur  Erdkunde,  yi.)  Bielefeld  and  Leipsig: 
Velhagen  &  Klasing,  1900.  Size  10}  x  7,  pp.  120.  Map  and  lUmgtraHonM. 
Price  Ss. 

Germany— Berlin.  Zobaltiti. 

Berlin  und  die  Mark  Brandenburg.  Von  Fedor  yon  Zobeltitz.  TLand  and  Lente. 
Monographien  zur  Erdkunde,  xiy.)  Bielefeld  and  I^ipzig:  Vomagen  &  Klaaing, 
1902.    Size  10}  x  7,  pp.  192.    JIfap  and  Jllu8iration$.    Price  4f. 

Germany— Hari.  Oflatlier. 

Dcr  Harz.  Von  Fr.  Giinther.  (Land  und  Leuie.  Monographien  zur  Erdkunde, 
ix.)  l«elefeld  and  Leipzig:  Velhagen  &  Klasing,  1901,  Size  10}  x  7,  pp.  128. 
Map  and  lUustratioM*     Price  3f. 

Germany — North  Sea  Coasts.  Haas. 

Deutsche  Nordseokiiste,  Friesische  Inseln  und  Helgoland.  Von  Prof.  Dr.  H.  Haas. 
(Iwandund  Leute.  Monogra])hien  zur  Erdkunde,  viii.)  Bielefeld  and  Leipsig: 
Velhagen  &  Klasing,  1900.  Size  10}  x  7,  pi>.  170.  Map  and  lauehratians, 
Prici  48. 

Germany — Rhine.  Xerp. 

Am  Rhein.  Die  Rheinlando  yon  Frankfurt  bis  Diisseldorf  und  did  Th&ler  dee 
Rheiniechen  Schiefergebir^es.  Von  H.  Kerp.  (Land  und  Lente.  Monographien 
zur  Erdkunde,  x)  Bielefeld  and  Liepzig:  Velhagen  &  Klasing,  1901.  Size 
10}  X  7,  pp.  184.     Map  and  IHwtrationx.    Price  it. 

Greece— Ithaca.  falTator. 

Sommortago  auf  Ithaka.  [By  the  Archduke  Ludwig  Salyator.]  Prague:  H. 
Mercy  Sohn,  1903.     Si/o  15  x  II}.     Platen.     Presented  hy  the  Aixhduke  Ludwig 

Salvator. 

This  sumptuous  volume  consists  of  a  series  of  lieliograyurcs  from  the  author's  own 
sketches. 

Holland.  Angcusandte  (?.  1  8  ,  0  Heft  (1903) :  pp.  122.  Meaae. 

Die  Entwickelunj):  der  Niederlander  zur  Nation.  Eine  anthropogeog^phisclie 
8kizzo.     Von  Dr.  Karl  Menne.     With  Illustrations. 

An  attempt  to  bring  out  the  geographical  basis  of  the  history  of  Holland. 
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Hnngary.  Meteorolog,  Z.  20  (190B);  255-264.  Hegyfoky. 

Die  Scbwankaog  der  AafblCihezeit  nnd  die  Temperatur  in   Ungarn.     Von  J. 

Hegyfoky. 
Hungary.  Popeseu. 

Beitrage  zur  Entsiehimgsgeaohiohte  dee  oberen  Oltthales.     Inangnral-DiBsorta- 

tioQ  yon  S.  D.  Popeson.     Leipzig,  1902.    Siie  9x6,  pp.  94.     Pre$erUed  hy  the 

Author. 

Iberian  Peninnila— MotqnitOM.  Pittalnga. 

AM  R.A.  lAneei,  Bend!eonii  12  (1)  (1903) :  529-588. 

Sulla  presenza  e  distribuzione  del  gonere  Anopheles  in  alcune  regioni  della  peni- 
Bola  Iberica,  e  suoi  rapporti  coL  paraesita  della  malaria  nmana.  Nota  del  dott  G. 
Pittalnga. 

Iceland.  O.  Tidikri/t  17  (1908-1904) :  98-109.  Thoroddien. 

Gc^ografiske  og  geologiflke  Under80ge]8er  yed  den  sydlige  Del  af  Faxaflui  paa 
Island.    Af  Prof.  Dr.  T.  Thoroddaen. 

Italy.        TraduetioHB  et  Beprodudions  8.  Beige  GSblogie  17  (1903) :  69-75.  Alippi. 

Les  Boniti  dn  Monte  Nerone.    Par  Tito  Alippi. 
'*  BoDiti "  arc  detonations  of  the  nature  of  those  known  elsewhere  as  *'  mistpoeffors." 
lUly— AbnuBi.  La  (?.,  BJ3,G.  ParU  8  (1903) :  1-12.  Sqninabol 

Une  excursion  k  Capracotta  en  Molise.  Observations  de  g^ographie  physiqno  snr 
un  territoire  mal  anermi.    Par  S.  Squioabol.     With  Illusiratiow. 

Italy—Carrara.  Totir  du  Monde  9  (1903) :  325-336.  Brontelles. 

Carraro:  la  cit^du  Marbre.    Par  M.  Keymond  de  Brootelles.     With  lUtutrations. 

Italy— Gravity.     AUi  R.A.  Lineei,  RendieonH  18  (1)  (1903) :  483-490.  Bleed. 

Riassunto  delle  determinazioni  di  gravity  relativa  fatte  nella  Stcilia  Orientale,  in 
Calabria  c  nelle  isole  Eolie.    Nota  del  A.  Ricc^.     With  Map. 

Italy— Lombardy.  B  S.O.  Italiana  4  (1903):  345-349.  Bertolini. 

Sulla  permanenza  del  siguificato  estensivo  del  nome  di  Lombardia.  Nota  del  Prof. 
G.  Lod.  Bertolini. 

Italy— Biviera.  HSrstel. 

Die  Riviera :  von  W.  Horstel.  (Land  nnd  Leute.  Monographien  zur  Erdknnde, 
xi.)  Bielefeld  and  Leipzig:  Yelhagen  &  Elating,  1902.  Size  10}  x  7,  pp.  132. 
Map  and  UluHrations.    Frioe  40. 

Italy— Bom  a.  Xaemmel. 

Rom  und  die  Gampagnn.  Von  Otto  Kaemmel.  (Land  und  Lente.  Monographien 
zur  Erdkunde,  xii.)  Bielefeld  and  Leipzig:  Velhagcn  &  Klasing,  1902.  Size 
10}  X  7,  pp.  188.    Map  and  lUustrationt.    Price  4«. 

Italy— SardinU.  Ann.  G.  12  (1903) :  272-275.  Mori. 

Jonction  g^od^sique  de  la  Sardaigne  an  continent.    Par  A.  Mori. 

Vorth  Sea.  

North  Sea  Pilot  Part  1.  Shetland  and  Orkneys.  Being  the  result  of  various 
surveys  made  by  order  of  the  Lords  GommissioDers  of  the  Admiralty. .  Fifth 
Edition.  Tendon,  1903.  Size  9}  X  6,  pp.  xxii.  and  256.  Chart.  Price  2f.  6d. 
Presented  hy  the  Hydrographer,  Admiralty. 

Norway.  Monekton. 

On  the  Recent  Geological  History  of  the  Birgen  District  of  Norway.  By  H.  W. 
Monekton.  [Reprinted  from  the  Prooeedingt  of  the  Oeologi$t$*  A$toeiationt  vol. 
xviii.  part  ii.,  1908]    Size  8}  X  5},  pp.  53-70.    Presented  hy  the  AuVtor. 

Russia— Dnieper.  La  G.,  B.8.G.  Paris  8  (1903):  75-88.  Wybranowski 

Le  regime  du  Dniepr.    Par  R.  de  Wybranowski. 

Russia— Gulf  of  Finland.  Piceard. 

Beitrage  zur  physischen  Geographic  des  Finnischen  Meerbusens.  Inaugural  Dis- 
sertation .  .  .  Von  E.  F.  Piocard.  Kiel:  K.  Jansen,  1903.  Size  9}  x  6^,  pp. 
xii.  and  124. 

Sweden— Maps.  Ldnborg. 

Sveriges  Karta  tiden  till  omkring  1850.  Af  Sven  Lonborg.  Uppsala :  Almqvist 
&  Wiksell,  1903.    Size  10  x  7,  pp.  vi.  and  242. 

On  the  history  of  the  Cartography  of  Sweden  down  to  1850. 
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SwitMriaad.  VMm, 

A  Pleasure-Book  of  Grindelwald.  By  Daniel  P.  Bbodea.  New  York  msd  London : 
MacmillaD  &  Co.,  1903.  Sixe  8}  X  5},  pp.  XYi.  and  236.  Map  and  lUusiraHcm, 
PHce  e$,  net    Freiented  by  the  PMMen. 

DeBoriptiye  aketohea  of  the  neighbourhood  of  Grindelwald  and  its  people,  intended 
for  holiday  trayellers. 

Switierland.  B.8.0.  Lyon  18  (1903):  135-156.  Gotgf- 

Le  Peroement  do  Simplon  et  la  qneftion  des  voies  d'aco^  frangaiflea.  Par  6. 
Goegg.     With  Map  and  llluitraHoni. 

Switaerland— Cartography.  Btekar. 

Jahrh,  Sehfpeig,  Alpendub  88  (1902-1903):  827-S40. 
Fortaohritte  in  der  Kartographie,  Begleitwort  zn  der  Karte  der  Karflrsten-S&ntia- 
gmppe.    Von  Prof.  F.  Becker. 

Vnited  Kingdom.         Quarterly  J.  GeoJog,  8.  69  (1903) :  337-847.  Amold-Bamrofa 

Geology  of  the  Ajliboume  and  Buxton  Branch  of  the  London  &  North- Weetem  Bail- 
way— C?rake  Low  to  Parsley  Hay.    By  H.  H.  Arnold  l^mrose.    With  Illtuiratiome, 

Vnited  Kingdom— Cheviot  milt.  Kendall  and  Mvft 

T.  Edinburgh  Geohg.  8.  8  (1903) :  226-230. 

On  the  Kvidenoe  for  Glacier-dammed  Lakes  in  the  Cheviot  Hills.  By  P.  F. 
Kendall  and  H.  B.  Muff. 

United  Kingdom— Cornwall.     Quarterly  J.  Geclog.  8.  69  (1903) :  408-428.      FaridnaoB. 
The  Geology  of  the  Tintagel  and  Davidstow  District  (Northern  Cornwall).     Bv 
'  jy  J.  Parkinson.    With  Map, 

\  jij  Vnited  Kingdom— Fisheries.  Herdmaa. 

.  ^  The  Fcturo  of  British  Fisheries  Investigation.    By  Professor  W.  A.  Herdman. 

i  jjl  (Extracted  from  Prof.  Herdman's  *  Report  on  the  Lancashire  Sea  Fisherieis  Scien- 

tific Investigations  for  1902.'  Trans.  Biological  Society  of  Liverpool,  vol.  xvii., 
1903.)    Liverpool ;  C.  Tinling  k  Co.,  1903.    Size  8}  x  5},  pp.  39^.    Sketch-Map. 

IPrteenied  hy  the  Author, 
Vnited  Kingdom— Forestry.     Quarterly  Rev.  198  (1903):  81-104.  IKsbot 

The  Improvement  of  British  Forestry.    By  J.  Nisbet. 

Vnited  Kingdom— Oales.    Quarterly  J.R,  Meieorolog.  8.  29  (1903) :  151-179.      Brodie. 
The  Prevalence  of  Gales  on  the  Coasts  of  the  British  Islands  during  the  thirty 
years  1871-11)00.    (Second  Paper.)    By  F.  J.  Brodie.     With  Diagranu. 

Vnited  Kingdom — Geology.  Jukes-Browne  and  g»i 

'  ;  1:  Memoirs  of  the  Goologicnl  Survey  of  the  United  Kinj;:dom.    The  Cretaoeons  Rocks 

of  Britain.    Vol.  ii.  The  Lower  and  Middle  Chalk  of  England.    By  A.  J.  Jukc^ 

i'    *i  Browne,  with  contributions  by  William  Hill.    Loodon,  1903.    Siie  10  X  0,  pp.  xiv. 

and  568.    3f(ip,  Plates,  and  llluttrations.    Price  lOs.     Presented  by  the  Oeologictd 

.   *  Survey. 

'■  i  Vnited  Kingdom— Ireland.    P.R.  Irish  A.  24  (Sec.  C)  (1903) :  153-168.  Bury. 

The  Itinerary  of  Patrick  in  Connaught,  according  to  Tfreohdn.    By  Dr.  J.  B.  Bury. 

Vnited  Kingdom— Ireland.    P.R.  Irish  A.  24  (Sec.  C)  (1903) :  133-152.  Falkimer. 

Some  Illustrations  of  the  ('ommercial  History  of  Dublin  in  the  Eighteenth 
Century.     By  C.  Litton  Falkiner.     With  Phitv^. 

Vnited  Kingdom— London.    J.R.I  Brit.  Architects  10  (1903):  461r-468.  Fleming. 

The  Architectural  Development  of  liondon.     By  O.  Fleming. 

Vnited  Kingdom— Meteorology.  

liognor  Climatolopical  Society.  Annual  Report  and  Results  of  the  Observations 
made  during  the  year  1902,  at  the  Bognor  Climatological  Station,  Lat 
r>0°  47'  N.,  long.  0°  40'  30"  W.  Height  above  mean  sea-level,  20  feet.  Bog- 
Dor.     Size  I)  x  5 J,  pp.  14. 

Vnited  Kingdom— Norfolk.     Quarry  8  (1903)  :  ;jnG  341 


The  Mineral  Industry  of  the  United  Kingdom.     XIII.  Norfolk.     With  Map  and 
Sections. 

Vnited  Kingdom— Place-names.     Halifax  Naturalist  8  (ll»On)  :  3r)-37.  

Some  Place-names  and  their  Meanings. 
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YifltnU.  Ann.  O.  12  (1903)  :  214>234.  Aoerbach. 

Le  regime  de  la  ViBtule.    Par  B.  Aaerbaoii. 


Annam.  B.  V6coh  Fran^ite  d^ Extreme-Orient  8  (1903) :  164-205.  Cadidre. 

Les  lieux  hiBtoriqaes  da  QuaD|;-biQh.    Par  le  B.  P.  Gadi^re.    With  Map$. 

AsU.  QuaHerly  Rev.  198  (1903):  155-177.  Oolqniionn. 

Asia  in  TransforroatioD.     By  A.  B.  Colqulioun.    With  Map. 

Cantral  Asia— Tian  Slian.     Petermanfii  M,  49  (1903) :  134-137.  Friederiehien. 

Beitrage  ziir  Morphologic  des  zentralen  Tieo-schan.  Yon  Dr.  Max  Friederichsen. 
(Auszug  eines  auf  dem  XIY.  Deutscben  Geographentage  in  Ciiln  gehaltenen 
VortragB.) 

Ceylon.  /.  Linnean  8.  (Botany)  86  (1903) :  430-463.    Parkin  and  Pearson. 

The  Botany  of  the  Ceylon  Patanas. — II.  By  J.  Parkin  and  H.  H.  W.  Pearson. 
With  PlaUi. 

The  former  paper  appeared  in  the  same  journal  in  1899  (vol.  xxxiv.  pp.  300-305, 
tpiih  map).  The  present  paper  discusses  the  influence  of  external  conditions  on  the 
biological  characters  of  the  plants  of  the  patanas  (grass-lands). 

China — Cartography.  Chavannei. 

B.  r^ooU  Franfaite  d*Extremi-Orient  8  (1903)  :  214-247. 

T.cs  deux  plus  anciens  spe'cimens  de  la  cartographie  chinoise.  Par  f].  Chavanues. 
With  Maps, 

These  two  maps  were  engraved  in  1137  a.d.  The  originals  are  now  in  the  museum 
at  Singan-fu. 

China— Chekiang.    /.  China  Br.  R.  Asiatic  8.  88  (1899-1900) :  201-283.  Walihe. 

The  Ancient  City  of  Shaohing  (Province  of  Cheh-kiang).  By  the  Rev.  W.  G. 
Walshe. 

China— Seehnan.    J.  China  Br.  R.  Anatie  8.  88  (1899-1900) :  105-119.  Vale. 

Irrigation  of  the  Ch*eng  Tu  Plain.     By  J.  Vale. 

China— Wei-Hai-Wei.  Loekhart. 

Wei-Hui-Wei.  Report  for  1902.  Colonial  Reports,  Annual  No.  388,  1903. 
Size  10  X  6J,  pp.  58.    Price  Sd. 

Contains  notes  on  meteorology. 

China— Yang-tse.  La  G.,  B.S.O.  Paris  8  (1903):  65-74.  d^Anty. 

La  navigation  h  vapeur  dans  le  bassin  superieur  du  Yang-tseu.  Par  P.  Bons 
d'Anty. 

Eastern  Asia.  Contemporary  Rev.  84  (1903) :  189-208.  Ular. 

Russia,  Manchuria,  and  Mongolia.    By  A.  Ular. 

Eastern  Asia — Tormosa  and  Lnchn.     Petermanns  M.  49  (1903) :  159-162.        Pntterer. 
F.  V.  Riclithofcns  Geomorphologische  Rtudien  aus  Ostasien.     III.  Die  morpholo- 
gische  Stellung  von  Formosa  und  den  Biu-kiu-Inseln.    Yon  Prof.  Dr.  K.  Futterer. 

Trench  Indo-China— Saigon.    Rev.  Maritime  167  (1903)  :  1377-1402.  Castex. 

Le  nouveau  port  de  Saigon.     Par  R.  Castex.     With  Maps  and  Plan. 
India— Himalayaf.    Jahrh.  Schweit.  Alpencluh  S9  (1902-^003) :  212-227.        Onillarmod. 

Un  record  dans  THimulaya.    Par  le  Dr.  J.  Jacot  Guillarmod.     With  plates. 
Account  of  the  Anglo-Austrian  Expedition  of  1902. 

India— Historical.  Jackson. 

Historical  Records  of  the  XIII.  Madras  Infantry.  Compiled  by  liieutenant  R.  P. 
Jackson.  London,  Calcutta,  and  Simla:  Thacker  &  Co.,  1898.  Size  10  x  6J,  pp. 
820.     Plates.    Presented  by  the  I3th  Madras  Infantry. 

India— Historical.  Blackwood's  Mag.  174  (1903) :  220-236.  Forreit 

The  Traeredy  of  the  Black  Hole.     By  G.  W.  Forrest. 
The  writer  endeavours  to  give  an  accnrate  version  of  the  events  connected  with 
the  Black  Hole  tragedy,  which  have  been  the  subject  of  considerable  misapprehension. 

India — History.  Bavidi. 

Buddhist  India.    (Story  of  the  Nations.)    By  T.  W.  Rhys  Davids.    London :  T. 

Ko.  v.— November,  1903.]  2  b 
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Fbher  Unwin,  1903.      8ixe  8x5,  pp.  xvi.  and  332.       Map   and 
Price  5ii.    Presented  by  (lie  PMUher, 

India —TrigoBometrieal  Snnray.  

Account  of  the  OporatioDs  of  the  great  Trigonomqtrioal  Survey  of  India.  VoL  xviL 
Electro-TelegrupDic  Longitade  Operations  executed  durinic  the  yee^n  1894-95-%. 
The  Indo-EuropeaD  Arcs  from  Karachi  to  Greenwich.  Dehra  Dun,  1901.  Sine 
I'^i  X  9},  pp.  x?iii,  320,  and  12.  Map.  Portrait,  and  Plates.  Priea  i2s.lO 
8  anna$.    Presented  &y  the  Survey  of  India  DepartmtnL 

India— Watez^tnpply.    Imp.  and  Atiatie  QuarUrly  Rev.  16  (1903) :  SO-42.  Waii. 

Suggestions  for  increasing  the  Water-supply  in  Central  India,  and  for  the  preren- 
tion  of  Floods.    By  G.  £.  Ward. 


IndU  and  Tibet  Blachwood's  Mag,  174  (1903) :  372-380. 

Lapohak.    By  K.  L.  Kennion. 
On  the  tribute-bearing  mission  from  Ladak  to  Lhasa. 

Indo-Ohina.       B.  V^coU  Fran^aise  d: Eztreme-Ori^U  3  (1903)  :  248-303.  PaUiot 

Le  Fou-nan.    Par  P.  Pel  Hot. 

Fn-nan  was  a  Hindoized  state  often  spoken  of  in  Chinese  documents  from  the  third 
to  the  seventh  century,  tlie  identification  of  which  has  been  a  matter  of  some  <Hfflonlty. 

Japan — ^Formota.  CkmpbalL 

Formosa  under  the  Dutch,  described  from  Contemporary  Reoords.  with  Explanatory 
Notes  aod  a  Bibliography  of  the  Island.  By  Be7.  Wm.  Campbell.  London  : 
Kegan  Paul,  Trench,  Trubner  &  Co.,  1903.  Size  8}  X  6},  pp.  xiv.  and  630. 
Froutispiece.    Price  129.  net.    Presented  by  the  Publishers. 

Japan  and  Xanehoria.     Questions  Dipl.  et  Colon.  16  (1903) :  198-220.  Labba 

An  Japon  et  en  Mandchourie,  Souvenirs  de  Tan  dernier.  Par  P.  Labb^.  With 
Map, 

Malay  Archipelago— Krakatan.     Natuno.  WochenAohri/t  2  (1903) :  495-498.         Saekt 
Die  Fortschritte  der  Flora  des  Krakatau.    Von  Dr.  H.  SeckL    With  lUuUraiioM. 
Cf.  note  ia  the  Journal  for  July  (^ante,  p.  82). 

Persia  and  Turkey.  B.  American  G.S.  36  (1903) :  1-7.  Shedd. 

The  Syrians  of  Persia  and  Eastern  Turkey.    By  W.  A.  Shedd. 

PhiUppine  Islanda  B.  American  O.S.  36  (1903) :  G6-68.  

Earthquake  and  Volcanic  Centres  in  the  PhilippiDes.     With  Map, 

Bnssia.  Asien  2  (1903) :  120-123,  158-159. 


None  Plane  fur  den  Ban  von  Eisenbahnen  in  Bussisch- Asien.    Von  Generalmajor 
z.  D.  Krahmer. 


Bnssian  Central  Asia.  Jnen2(1903):  133-137. 

'  1  Die  Verwaltung  der  russitichen  Provlnz  Turkestan.    Von  Prof.  Dr.  M.  Hartmano. 

I  Slam.  B.S.O.  Marseille  27  (1903) :  20-34.  Deloaela 

j  I  La  question  du  Siam.    Conference  de  F.  Delonele. 

Tongking.  B.S.O.  Bodie/ort  26  (1903):  57-61.  [d*Aaziae]. 

La  bale  d*  Ha-long. 

Turkey— Asia  Minor.    P.S,  Bibliad  Archssdogy  25  (1903) :  225-233,  250-258.    Pilehar. 
The  Jews  of  the  Disperdion  in  Roman  Galitiu.     By  E.  J.  Pilcher.     With  PlaU. 

Tarkey~8yria.  Daaaand. 

Notes  de  Mythologie  Syrienne.     Par  Bene  Dussiud.     Paris:   E.  Lerouz,  1903. 
Size  10  X  6^,  pp.  68.     Illustrations. 

Turkey — Syria.  Dussand  and  Maeler. 

Mission  dins   les  regions  de'dertiiucs  de  la   Syric    moyonne.      Par   R.  Dussand 

aveo  U  collaboration  di  F.  Maeler.     (Gxtrait  dod  Nmcelles  Archives  des  Missiom* 

j  Scientifiquts,  t.  x.)     Paris:  E.  Leroux,  190;{.     Size  10  x  6|,  pp.  3^2.     Map  ani 

Illustrations. 

On  a  journey  for  archieological  research. 
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AVBIOA. 

Africa.  /.  African  8.  8  (1903) :  349-358.  Johniton. 

Presidential  Address.    The  Work  of  tlie  African  Society.    By  Sir  H.  H.  Johnston, 
G.c.M.a. 

Africa— Orthography.  /.  African  &  8  (1903) :  456-459.  

The  orthography  of  African  Names  and  Languages.    By  the  Editor. 
The  Society's  system  has  been  adopted  with  a  few  modiftoations. 

Algeria.  Ann,  Club  Alpin  Franfais  89  (1902) :  303-326.  Reynier. 

L'alpinisme  en  Algerie,  ascensions  dans  la  ohaine  da  Djurjura.    Par  A.  Beynier. 
With  Map  and  lUuUration$. 

British  Central  Africa.  /.  African  8.  8  (1903) :  380-399.  

Extracts  from  Letters  by  F.  H.  M.,  an  Official  in  the  N.E.  Bhodesian  Service  of 
the  British  South  African  Company.     With  IUuttration$. 

British  Protectorates.  


Africa,  No.  9  (1903).  Memorandum  showing  Position  of  the  Four  African  Proteo- 
torutes  administered  by  the  Freign  Office  in  June,  1903,  arranged  in  Chronological 
Order  of  Date  of  Administration.  London :  Eyre  &  Spottiswoode,  1903.  Size 
13}  X  8^,  pp.  10. 

Central  Africa.  Mouvement  G.  80  (1903) :  370-375.  Chevalier. 

L'exploration  du  Dar  Bauda.    Par  A.  Chevalier.     With  Mapt. 

Central  Africa.  Mouvement  Q.  80  (1903):  256-257.  Coupft. 

Exploration  des  affluents  de  TUbangi,  les  rivibres  Ibengaet  Botapo.  ParM.  Coup^. 
With  Map, 

Congo  State— Katanga.  Mouvement  G.  80  (1903):  250-254,  278-280.  Orey  and  Farrell. 
An  Katanga. 

Eist  Africa.  Z.  Get.  Erdk.  Berlin  (1903):  254-279.  398-421.  Engler. 

Ueber  die  Yegetationsformationen  Ost-Afrikas  auf  Grund  einer  Beise  durch 
Usambara  zum  Kilimandscharo.    Yon  Prof.  Dr.  A.  Engler. 

Egypt.  Geolog.  Mag,  10  (1903):  337-343.  Andrews. 

Notes  on  an  Expedition  to  the  Fayiim,  Egypt,  with  Descriptions  of  some  New 
Mammals.     By  Dr.  C.  W.  Andrews.     With  llluitrationt. 

Trench  Congo.  La  (?.,  B.S.G.  Paris  8  (1903) :  89-95.  Chevaliar. 

Exploration  scientifique  dans  les  diats  de  Snoussi,  Sultan  du  Dar  el-Konti.    Par 

A.  Chevalier.     With  Map. 
See  note  in  the  Monthly  Record  (antcj  p.  569). 
Trench  Congo.  Z.  Get,  Erdk.  Berlin  (1903)  :  434-438.  Chevalier. 

Au8  Franzciaisch-Congo.     Von  A.  Chevalier. 

Trench  Congo.  L<t  G.,  B.S.G.  Pari4  8  (1903) :  13-22.  Snperville. 

De  rOubangui  k  N'Delle  par  la  Kotto.    Par  —  Superville.     With  Map. 
Goll  Coast.  /.  African  S,  8  (1908) :  414-450.  Perreganz. 

A  few  Notes  on  Kwahu  (**  Quahoe,"  a  Territory  in  the  Gold  Coast  Colony,  West 
Africa).    By  Rev.  W.  Perregaux. 

Madagascar.  Ann.  Club  Alpin  Fran^ais  89  (1902) :  327-343.  JaniM. 

Une  excursion  en  £myrne  en  1902.    Par  A.  De  Jamao.     With  Illustrations. 

Madagascar.  C.  Rd.  186  (1903):  1298-1301.  CoUn. 

Travaux  ustronomiques  et  magne'tiques  k  Madagascar.    Note  du  V.  Colin. 

Morocco.  B.S.G.  Marseille  87  (1903) :  7-19.  Segoniao. 

Le  Haroc.    Conference  du  Marquis  de  Segonzac.     With  Map. 

Moro3Co.  Peter manns  M.  i9(l90S):  lo5-lo9.  Tiseher. 

Zur  Eatwiokliiog  unserer  Kenntnis  des  Atlas- Yorlandes  von  Marokko.  Yon 
Prof.  Th.  Fisclier. 

Portuguese  West  Africa.      B.S.G.  Lisboa  81  (1903):  81-94.  Castro. 

De  Noqui  ao  Cuango,  notas  de  viagem.    For  J.  Moraes  e  Castro. 

Sahara.  B.S.G.  Marseille  87  (1903) :  90-97.  Toumler. 

Lt3s  oMii  du  Touat.    Par  le  Capitaine  Toumicr. 
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Bahan— Figig.    S.  ComUeVAfrii«e  FTonfait  1>  (1903):  179-181.  Tania 

Lcfl  evenenientB  de  FigQ[g,     I'ar  A.  Terrier,     With  Map. 
Uatia  Ltoae.  'Wtl& 

The  Adisnce  of  oar  Wast  Afrioso  Empire.    By  C.  Braitliwkite  Wallia.     Loadna  - 

T.  Kiihei  Unwia,  1003,    Size  9t  x  6,  pp.  xii.  aad  :tlS.     Map  and  IllHHralioa'. 

Frice  ill.     PrttnUd  by  ths  PublMert. 
The  title  is  somewhat  miHleadiag:,  fur  altliough  there  ari'  otie  or  two  ch«pten  oi 
geueral  pcinciplei  of  adinlniatrBtion  nod  trade  Id  Wait  Africa,   the  bulk  of  the  boil 
lelatea  to  eTenIa  in  Sierra  Leone  in  1S9H,  on  wliicli  it  pvea  raluabte  iuforiiiatioD. 
aontb  Afriaa— OrangB  Binr.  FuUua 

T.  Ii,.ulh  African  Philotoph.  S.  14  (1903):  76-7a 

Irrigation  on  the  Orange  River.     By  F.  B.  rarkinaon. 
Togo.  QIoImi  88  (1903)  :  309-314,  341-345.  Hm 

Das  BawariTolk.    Von  H.  Klose.     WUh  llluitraliemi. 

Uganda  Proteclorete  Intelligenoe  Report  No.  14,  with  Appendicea. — (A).  B«part 

on  the  Nile  Dialricl,  by  (.'aptaiu  J.  A.  Malilon.    (B),  Keport  on  the  Bari  tribe 

by  tbe  same.     190:^.     Size  13}  x  Si,  pp.  10.     PretenUd  by  Via  Foreign  OJiee. 
Wait  AMoa.  Rar.  CMon.  (1903):  57G-599.  Sain 

Commisaion  fianq^iae  de  d^lmitation  du  golfe  de  Guioi^e.    Rapport  giiogniphiqaB 

et  ethnographiqne.    Par  le  lieutenant  Duboc.     With  Map*. 
Deala  with  the  country  oo  the  northern  frontier  of  French  CoDgo. 
Wait  Africa — Tolta  Biver.  Wocnq 

Biver  Volta  fmm  Kpong  to  Kratcbie.    By  T.  II.  Woisnop.    [Tvpewritten  iLeetaj 

Size  13  X  8,  pp.  43.     Prm.ilcil  by  the  AMbvr. 

BOBTK  AKBBIOA. 
Canada.  T.  fii'il.  and  Set.  S.  Mat-iMm,  No.  63  (190;)) :  pp.  16.  B,jae 

heUen  of  a  Pioneer :  Alexander  Kom.     Rdited  by  George  Bryce,  ll-d. 
Extract!  from  letters  recently  broeglit  to  light- 
Canada.  iVinefecRfh  Century  H  (1903)  :  314  324.  iri'hray. 

'  'Ihi;  Granary  of  the  Empiro.'     Ily  Itobert  Machray. 
Canada — Bibliography.  Wron^  uid  Langtoa. 

Heview  nf  Historicnl  Publications  relating  to  Canada.     Edited  by  G.  M.  Wrong 

and  H.  H.  Langlon.     Vnlume  vii.     Publitationa  of  the  year  1902.    The  Unireraity 

of  Toronto,  1903,     Siie  11  x  7,  pp.  lii.  and  222. 
Canada -Ball  vay.  Seottith  O.  M„g.  16(1903}:  422'4'.'5.  Bagg 

Grand  Trunk  Faoi«c  Riiilway  Eitonsion.     By  A.  Begg. 
Canada— Boeky  Monntaini.  Bouwy. 

The    C una d inn    BockieH,      Part    ii.      On    some    Itaok-epectmens    collected    by 

E,    Wliymper,    Esq,,    in    tbe   tjanadian    llocky    Mountains.     By    Prof,    T.    ti, 

Bonney,  d,k<:,    [Extracted  from  the  Oeological MuQ-itine.Decade  iv.  vol.  ii.  No  462, 

pp,  .H4-S5U,  December,  1902.]     Size  81  x  S), 
Canada—Bocky  Konataini.  Btntfleld  uid  Colli*. 

Climb)  and  Eiploratioii  in  the  Canadian  Rookies,     By  Hngb  B.  M.  Stuttleld  and 

J.  Norman  Coilio.      l.ond(in.  etc. :  Lnngmans,  (ireon  &  Co.,  1903.     Biie  9  x  5J. 

pp,  xii,  sTid  314.     Map  and  lllu»lratiinu.    Price  I2>.  (id.  net.    Fretatled  bf  tkr 

i'ubliifitri. 
DescriboB  the  aaveral  journeys  of  exploration  by  tbe  authors  from  1897  onwards. 
Canada  and  Alaska,  

Bi>unilary  between  tho  Dominion  of  L'anada  and  the  Territory  of  Alaska.    Caai- 

presented  on  tht-  part  of  the  (iovemmetil  of  His  Britannia  Majesty  to  the  Tribunal 

constituted  undiT  Article  1  of  the  Confeiitiou  signed  nt  Winthiogtun,  January  24. 

liM13,  betwten  His  Itrilannio  Majesty  aLd  the  United  Stiitee  of  America.    (Loudon. 

1903,  pp.  100,) 

Appendix  to  ditto.     Vol.  i,    (London,  1903,  pp.  xi,  and  314.) 

Cuunter-i'sse  presented   on  the  part  of  the  Guvcrnment  of  Hia  Biitanuic  Uajeely 

etc,  etc.    (London.  iau3,pp,  82.) 

Appendix  to  diiio.    Vol.  1.    (Loudon.  1903.  pp,  iv.  and  100,) 

Alio  Atlat  and  ForlfDlio  of  Map*.    Siie  13}  x  8}. 
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Ifexieo — Boundary.  BUneo. 

MeDioria  de  la  Seccion  Mexicana  de  la  Comision  Interoacional  de  Lfmites  entre 
Mexico  7  loB  Estados  Unidos  que  Restablecio  los  Monumentos  de  el  Paao  al 
Pacifico.  Bajo  la  direccidn  por  parte  de  Mexico  del  Ingeniero  Jaoobo  Blanco. 
Nueva  York,  1901.    Size  12  x  9,  pp.  366.    llluUraiUms, 

Mexico— Veia  Cruz.  B.  Amencan  G.S.  86  (1903) :  291-294.  

The  New  Port  of  Vera  Cruz.     With  Plan, 

'Softh  America— Oeologj.  Weeks. 

B,  United  States  Geolog,  Surv,,  No.  191  0902):  pp.  448. 
North  American  Geologic  Formation,  Names,  Bibliography,  Synonymy,  and  Dis- 
tribution.   By  F.  B.  Weeks. 

United  States.     Petermanns  M.,  Erganxungtheft,  Nr.  142  (1903) :  pp.  106.  Blnm. 

Die  Entwicklung  der  Yereinigten  Staaten  von  Nordamerika.  Bearbeitet  und 
znsammengestellt  von  Richard  Blum.     With  Map$, 

Deals  \irith  the  development  of  population  and  economic  resources. 

United  States.  Hulbert. 

Historic  Highways  of  America.  Vol.  vi.  Boone's  Wilderness  Koad.  Vol.  vii. 
Portage  Paths.  The  Keys  of  the  Continent.  By  Archer  Butler  Hulbert.  Cleve- 
land, Ohio :  The  Arthur  H.  Clark  Co.,  1903.  Size  8  X  5},  pp.  (vol.  vi.)  208  ;  (vol. 
vii.)  194.    Maps  and  Illustrations, 

United  States.  John  son. 

The  High  Plains  and  their  Utilization.  By  Willard  D.  Johnson.  (Annual  Beports, 
Department  of  Interior,  1900,  Part  iv.,  pp.  601-741 ;  1901,  Part  iv.,  pp.  631-669. 
Wabhington,  1901-1902.)    Maps  and  lUndrations. 

United  States.  — . 

Annual  Reports  of  the  Departments  of  the  Interior  for  the  fiscal  year  ended 
June  30,  1901.  Twenty-Second  Annual  Report  of  the  United  States  Geological 
Survey.  Part  i.  Report  of  the  Directors ;  Part  ii.  Ore  Deposits ;  Part  iii.  Coal, 
Oil,  CemcMit;  Part  iv.  Hydrography.  4  vols.  Washington,  1901.  Size  11|  X  7|, 
pp.  (vol.  i.)  464;  (vol.  ii.)  888;  (vol.  iii.)  764;  (vol.  iv.)  690.  Maps,  Plates,  etc. 
Presented  by  the  U.S.  Department  of  the  Interior. 

United  States — California.  Campbell. 

B.  United  States  Geolog,  Sure,  No.  200  (1902):  pp.  24. 

Reconnaissance  of  the  Borax  Deposits  of  Death  Valley  and  Mohave  Desert.  By 
M.  R.  Campbell.     With  Map. 

United  States— Forests.     La  G.,  B.S,G.  Paris  8  (1903):  23-28.  Hardy. 

Les  reserves  forcstieres  des  Etats-Unis.     Par  Marcel  Hardy. 

United  States — Oreen  Mountain  BegioA.  Dale. 

B.  United  States  Geolog,  Surv.,  No.  195  (1902):  pp.  22. 

Structural  Details  in  the  Green  Mountain  Region  and  in  Eastern  New  York. 
(Second  Paper.)    By  T.  N.  Dale.     With  lUuitrations, 

CSNTBAL  AHD  SOUTH  AMBBIOA. 

Bolivia.  


Sinopsis  Estadistica  y  Geognifioa  de  la  Bepiiblica  de  Bolivia.  Tomo  i.  La  Paz, 
1903.     Size  9x6,  pp.  iv.  and  394. 

Brazil.  Pet«rmafins  JIT.  49  (1908)  :  145-140.  Jemnann. 

Diamantino,  an  der  Grenze  der  Zivilisation.  Von  Kapitan  Ludwig  Jerrmann. 
With  Map, 

Central  America.  Davis. 

Hydrography  of  the  American  Isthmus.  By  Arthur  Powell  Davis.  (Annual 
Reports,  Department  of  Interior,  1901,  Part  iv.,  pp.  507-630.)  Maps  and  JUustra- 
tions. 

Central  America.  Glohus  84  (1903) :  72-74.  Xrebi. 

Flutschwankungen  und  die  vulkanisoben  Ereignisse  in  Mittelamerika.  Ein 
Beitrag  zur  Frage  der  Beziehungen  des  Meeres  zam  Vnlkanismus.  Von  W.  Erebs. 


I     .."  "^ 


i     t 
1     ' 


586  GIOORAPHIGAL  UTKRATURI  OF  THE  MONTHL 

Oartral  AmeriM—CaxuU.  MtnA, 

Gabriel  Marcel:  Un  ^yentail  g^graphiqae.  (Exivait  de  la  Sevue  MqMatgv. 
tomeiz.)    Paris,  1902.    Size  10  x  6j,  pp.  20.    Map.    Prewented  b^  the  Awikor. 

Od  a  map  printed  in  the  eighteenth  century  for  insertiozi  on  a  fan,  illmtittiB!: 
a  scheme  for  an  American  interoceanic  canal. 

OosU  Bioa.  Fittiar  da  fibn|i. 

Folk-Lore  of  the  Bribri  and  Brunka  Indians  in  Costa  Rica.  Bj  H.  Pittier  de 
Fabrega.  (The  Jourrutl  of  American  Folk-Lore,  vol.  ztL  January — March,  1S03. 
No.  Iz.)    Size  9}  x  6|,  pp.  9.     Pre$enM  by  the  Author. 

Guatemala.  B.  American  0,8.  86  (1903) :  231-252.  lis«. 

Notes  dnring  a  Journey  in  Guatemala,  March  to  December,  1902.  By  G.  Eiaan,  ps.d. 

Jamaica.  PaUaa-Binj. 

Jamaica  as  it  is,  1903.  By  B.  Pullen-Burry.  London :  T.  Fisher  Unwin,  1903. 
Size  7|  X  5,  pp.  zyi.  and  240.  JIfap  and  lUustratione.  Priee  6«.  neL  Preeetded 
by  the  PtMisher. 

A  useful  little  book  for  those  who  contemplate  a  visit  to  Jamaica,  the  adfantage» 
of  which  as  a  charming  winter-resort  are  dwelt  upon  by  the  writer. 

Martinique.  Z.  Get.  Erdk.  Berlin  (1903) :  481-433. 

Einige  neue  Aufnahmen  vom  Mont  Pel4.    Yon  Dr.  G.  Wegener.      With  Plaiee, 

Pam. 

Pen!.  A  sketch  for  capitalists,  tradesmen,  and  settlers.  A  report  on  the  inda»- 
tries  that  can  be  developed  and  on  those  that  might  be  introdnced.  Lima. 
1903.  Size  7}  x  5},  pp.  58.  Maps  and  IlluatratioM.  Presented  by  the  Peruvian 
Gi>V€rnment. 

Peru  and  Bolivia.  Saavsdn. 

Bautista  Saavcdra.  £1  Litigio  Perii-boliviauo.  La  Paz.  1903.  Sixe  9  X  5|, 
pp.  160.     Map.    Presented  by  the  Sociedad  G€(tgrafica  de  La  Paz, 

Porto  Bioo.  Chaiahwizl 

Trade  of  Porto  Rico  for  the  year  1902.  Foreign  Oifice,  Annual  No.  3027,  li«Oa 
Size  10  X  6|,  pp.  22.    Pnce  Hd. 

St.  Vinoent.  Ann.  G.  12  (1903)  :  261-268.  Laeroix. 

Les  demit;res  Eruptions  de  Saint-Vincent,  mars  1903.  Par  A.  Lacroiz.  With 
Plates. 

South  America.  AleoeL 

Trade  and  Travel  in  South  America.  By  Frederick  Alcock.  First  Edition. 
Loodon  and  Liverpool :  G.  Philip  &  Son,  1903.  Size  9  x  5|,  pp.  'xz.  and  574. 
Maps  and  Illustrations.    Price  I2s.  6d.  net.     Presented  by  the  Author. 

West  Indies.  M.  V.  Erdk.  Leipzig  (1902)  :  xvii.-zz.  Deekert 

Beobachtungen  in  Wcstindien,  besouders  auf  Cuba  und  Hayti.  Par  Dr.  E. 
Deekert. 

AVBTBALA8IA  AKD  PACIFIC  I8LAHD8. 

Australia.  J.  and  P.R.S.  New  South  Wales  86  (1902) :  xxii.-xxxvL  Cardev. 

The  Importance  of  Federal  Hydrography.     By  J.  H.  Cardew.     With  Diagrams. 

FijL  Oappy- 

Observations  of  a  Naturalist  in  the  Pacific  between  1896  and  1899.  By  H.  B. 
Guppy.  Volume  i.  Vanua  Leva,  Fiji.  A  description  of  its  leading  Physical 
and  Geological  Characters.  London  :  Macmillan  iV:  Co.,  Ltd.,  1903.  Size  9|  x  6, 
pp.  XX.  and  392.  Map  and  Plates.  Price  Id'f.  net.  Presented  by  the  PubliJiuBrf. 
[To  be  reviewed.] 

New  South  Wales.  Coghlaz. 

New  South  Wales  Stsitistical  Register  for  1901  and  Previous  Years.  Compiled 
from  Official  Returns  by  T.  A.  Cogblun.  Sydney:  W.  A.  Guilick,  1903.  Siie 
10,  X  l^,  pp.  xviii.  and  118S.  Price  ds.  Pre'nented  by  the  Agent-General  ftfr  Anr 
South  Wales. 

New  South  Wales — Hunter  River.  Maite. 

i    I  /.  and  P.B.S.  New  South  Wales  36  (1902):  107-131. 

;  •  The  Mitigation  of  Floods  in  the  Hunter  River.     By  J.  H.  Maiden. 
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Vew  Zealand.  T.  and  P.  New  Zealand  I.  86  (1902) :  32-45.  Donoan. 

FoUowiDg  the  Tracks  of  Gaptaia  Cook.    By  Bosaell  Duncan.     With  lUuitratums. 

Hew  Zealand.  T.  and  P.  New  Zealand  L  86  (1902) :  24-32.  Hauard. 

Foot-tracks  of  Captain  Cook.    By  H.  D.  M.  Haszard.    With  Plan  and  Illugtrati&ns, 

Vew  Zealand.  T.  and  P.  New  Zealand  I.  36  (1902) :  387t-391.  Xarihall. 

The  Kingston  Moraine.    By  Dr.  P.  Marshall. 

New  Zealand— Oeology.    T.  and  P.  New  Zealand  L  86  (1902) :  489-546.         Hamilton. 
List  of  Papers  on  the  Qeology  of  New  Zealand.    By  A.  Hamilton. 

Hew  Zealand— Maoris.     T.  and,  P.  New  Zealand  I.  86  (1902) :  12-24.  Walih. 

The  Cultivation  and  Treatment  of  the  Kumara  by  the  Primitive  Maoris.  By 
Archdeacon  Walsh. 

Hine  Island.  J.  Polynenan  8,  18  (1903) :  1-21.  Smith. 

Niuo  Island  and  its  People.    By  S.  Percy  Smith.    Part  iv.     Wilh  PlaU. 
Horfolk  Island — ^Meteorology.  — . 

Chief  Weather  Bureau,  Brisbane.  Special  Antarctic  Division,  Norfolk  Island. 
International  Meteorological  Co-operation  in  conuection  with  British  aod  German 
Antarctic  Expeditions,  1901-1903.  Australasian  Section.  Size  9  X  5}.  Presented 
by  Clement  L.  Wragge^  Esq. 

Records  the  data  from  October,  1901,  to  March,  1903. 

POLAB  BSeiOVB. 

Arctic.  J.  FranJdin  I.  166  (1903)  :  417-428.  Fanstini. 

About  some  important  Polar  Navigations  to  High  Latitudes.  By  Dr.  A.  Fanstini. 
Translated  from  the  Italian  by  E.  S.  Balch. 

The  original  paper  appeared  in  *  In  giro  pel  Mondo*  (Bologna,  1900).  It  deals 
with  early  speculations  on  an  open  polar  sea  and  the  inception  of  voyages  uf 
discovery. 

Arctic.  O.  Tidtshrift  17  (1903-1904) :  60-68.  Bverdrnp. 

Dot  festlige  Sverdrup-M0de.     Eaptajn  Otto  Sverdrups  Foredrag.     With  Map. 

Arctic— Abrniii  Ezpsdition.  MarinelU. 

Biv.  O.  Italiana  10  (1903)  :  193-200,  233-241. 

I  resultati  scientifici  della  spedizione  polare  del  Duca  degli  Abruzzi.  Considera- 
zioui  di  O.  Marinelli. 

Arctic— Eskimo.  Petermanm  M.  49  (1903) :  150-151.  Isaohsen. 

Die  Wanderungen  der  oitlichen  Eskimo  nach  und  in  Gionland.  Yon  G.  Isachsen. 
With  Map. 

Aretie  Exploration.  

Arctic  Exploration.  Franklin  Search  Expeditions,  etc.  Copy  of  original  letters, 
M8S.,  etc.,  bearing  signatures  of  Arctic  Explorers,  handed  over  to  authorities  of 
National  Portrait  Gallery  for  exhibition  in  Arctic  Section  where  portraits  of 
authors  are  on  view,  by  W.  H.  George,  Admiralty,  March  1902.  [Typewritten.] 
Size  13  X  8,  pp.  17.     Preeented  by  W.  H.  George,  Esq. 

Arctic— Korwegian  Expedition.  Bchei. 

Preliminary  Report  on  the  Geological  Observations  made  during  the  Second 
Norwegian  Polar  Expedition  of  the  From.    By  P.  Schei.     Size  10  x  6|,  pp.  H). 

Printed  on  the  occasion  of  the  Sverdrup  meeting  of  the  R.G.S.  The  paper  contains 
fuller  details  than  that  published  in  the  Journal. 

Greenland.  Petermanne  M.  49  (1903) :  121-123.  EngeU. 

Ueber  die  Schwankungen  dos  Jakobshavns-Gletschers.  Yon  Dr.  M.  C.  EngeU. 
With  Map. 

Greenland.  G.  TidtkHft  17  (1903-1904) :  69-92.  Byberg. 

Om  Erhvervs-  og  iiefolknings-Forholdene  i  Gr0nland  samt  Bemserkning^r  til 
Oplysning  om  Gr0nln3udernes  nuvsBrende  Tilstand.    Af  Carl  Ryberg. 

Greenland.  Meteorolog.  Z.  20  (1903)  :  274-27(;.  EngeU. 

Ueber  die  Windverhultnisse  im  Sommer  an  der  Kiisto  von  Gionland.  Von  Dr. 
EngeU. 
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MATHEMATICAL  OSOeSATHT. 

Altitade  DetarminatioBf .    Pelermantu  M.  49  (1903) :  163-166. 

BemerkuDfiren  uber  die  Schweiekorrektion  bei  den  barometrisohen  HohflniMi- 
sungen.    Von  Prof.  Dr.  J.  Haun. 

Aitronomj.  Mftsmjth  ftsd  Cup«tK 

I  The  Moon  considered  as  a  Planet,  A  World,  and  a  Satellite.     Bj  JamcM  Natmjth 

i  and  James  Carpenter.     Ix>ndon  :  John  Murray,  1903.     Size  8}  x  6,  pp.  xx.  and 

31C.     PlaUi  and  Diagranu.     Presented  by  the  PtMitken. 

A  new  edition  of  a  standard  work,  bronght  oat  in  a  oompaot  size  aod  At  a  icdooed 
price,  which  will  make  it  widely  accessible  to  students. 

Cartographj.        Ric.  G.  Italiina  10  (1903)  :  12-20, 133-142,  242-250.  Mm 

Origini  e  progressi  della  Cartografia  nfficiale  negli  Stati  modemi.  .  .  .  Dal  Prot 
Attilio  MorL 

Oartography.  

Service  Gcographique  de  rArmee.  Rapport  sur  les  travaax  ex^ntes  en  1902. 

Paris,  1903.  Size  10|  x  6^,  pp.  38.  Mapi  and  lUuttraiions.  JPreaenied  by  OMmA 
d'Amade, 

flnrreying.  GUaHf 

Aid  to  Land-surveying  (Large  Edition),  embracing  Levelling,  Practical  AjstronomT, 
etc.:  accompanied  by  510  illustrations  on  the  subject,  and  containing^  numeroofl 
useful  examples  for  practice.  By  J.  C.  Clancy.  Second  Edition.  Bangoon.  19(^ 
Size  \^  X  8|,  pp.  v.,  252,  xvi.,and  il   Platet,    Price  8s.    Pretented  6y  the  Auikor. 

€  arraying.  laaiisitl 

Recherches  sur  les  Instruments,  les  M^tbodcs  ct  le  Dessin  topog^raphiqoes.  Par  le 
Colonel  A.  Laussedat.  Tome  ii.  Seconde  partie:  Dcveloppement  et  pro^r^dsk 
Metro-pbotograpbie  k  TKtranger  et  en  France.  Paris:  Gaathier-Villars,  1908. 
Size  10  X  6^,  pp  288.    Plates, 

Tablat.  GlaaHy 

Calculating  Tables  in  English,  embracing  Survey  Section,  and  containing  foil 
explanations,  examples,  and  illustrattons.  By  J.  C.  Clancey.  PmiI  I.  Revised  and 
Enlarged.  Fourtli  Edition.  Ran<roon,  1902.  Size  13  x  »i,  pp.  xliv.  and  158. 
Charts.     Price  Is.  4d.     Presented  by  the  Author. 

Triangalation.  T,  and  P.  New  Zealand  I.  86  (1902) :  201-208. 

The  Adjustment  of  Triangulation  by  Least  Squares.     By  C.  E.  Adams. 

PHTSICAL  AND  BIOLOGICAL  6E0OSAPHY. 

Age  of  the  Earth.        T.  Edinburgh  Oeolog.  8.  8  (1903) :  240-255. 

Tlie  Saltness  of  the  Sea  in  relation  to  tlie  Geolttgical  Age  of  the  Earth.  By  Dr. 
W.  Mackie. 

Danes.  Z.  Get.  Erdh.  Berlin  (1903) :  422-430. 

Diinenstudien.     Von  Otto  Bascliin. 

Observations  on  the  formation  und  movements  of  dunes  on  the  North  sea  coast 
Forests  and  BainfaU.     /.  and  P.R.8.  New  South  Wales  86  (1902) :  211-240. 

Forests  considered  in  thoir  relation  to  Rainfall  and  the  Ck>ns3rvation  of  Moisture. 

By  J.  H.  Maiden. 

^  ^|  Oeology.  Scottish  G,  Mag.  19  (1903) :  393-417.  Lapwortk 

■\[  The  Relations  of  Geology.     By  Prof.  C.  Lapworth,  f.b.8. 

1  - ;.  OhMJien.  Ann.  Club  Alpin  Fran^ais  29  (1902) :  399-461.  Babot 

?    '  Commission  franQaise  des  glaciers :  Revue  do  glaciologie,  No.  2,  ann^  1902.    Psr 

\  C.  Rabot. 

Meteorology— Aurora.     T.  and  P.  New  Zealand  I.  36  (1902) :  405-408.  8ktf 

Notes  on  the  Aurora  in  the  Southern  UemiHphere.     By  H.  Skey. 

Mountain-building.      Quarterly  J.  Oeolog.  S.  69  (1903) :  348-355.  A^whuj 

An  Experiment  in  Mountain-building.  By  the  Right  Hon.  the  Lord  Avebary. 
With  Illustrations. 

In  this  experiment  layers  of  carpet-baize  and  sand  under  pressure  from  above  were 
subjected  to  the  action  of  two  horizontal  forces  at  right  nnglea. 
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Oceanograplij.  

Conseil  Permanent  International  pour  TExploration  de  la  Mer.  Bulletin  des 
Re8ultats  acquis  pendant  les  Courses  periodiques,  public  par  le  Bureau  du  Conseil 
avec  russistant-e  de  M.  Knudsen.  Ann^  1902-1903.  Nos.  1-3,  1902-1903. 
Copenliague:  A.  F.  H0st  et  Fils.  8ize  13  X  11,  pp.  1-170.  Map$,  Presented  by 
the  Conseil  International  pour  V Exploration  de  la  Mer. 

Oceanography— Deposits.    Naturw.  Wochenscltrift  2  (1903) :  529-533.  Solger. 

Woher  stammen  die  Coccolithen  des  TiefseeBchlammes  ?  Von  Dr.  F.  Solger. 
With  lUuslrations. 

Oceanography— Belief.       PeUrmanns  M.  49  (1903) :  151-152.  Bnpan. 

Termiuologic  der  wicbti^sten  unterseeiachen  Bodenformen.  Im  Anftrag  der 
internationulen  Kommission  lUr  uuterseeische  Numenklatur  von  Prof.  Dr.  A. 
Supan. 

Phyto-geography.  Monthly  Weather  Rev.  31  (1903)  :  180-181.  MacDongaL 

The  inilucnce  of  light  and  darkness  upon  growth  and  development.  By  D.  T. 
MacDougal. 

Phyto-geography.  Popular  Sci,  Montldy  63  (1903) :  230-245.  Peirce. 

A  Comparison  of  Land  and  Water  Plants.    By  Prof.  G.  J.  Peirco,  ph.u. 

Phyto-  geography.  Smith. 

Botuuical  Survey  for  Local  Naturalista'  Societies.  By  W.  G.  Smith.  {The 
Naturalist,  January,  1903.)    Size  9x6,  pp.  li. 

Biver  Corves.  Geolog.  Mag.  10  (1903) :  350-354.  Sllif . 

River  Curves  round  Alluvial  Plains.     By  T.  S.  Ellis.    With  Diagram. 

Seismology.  M^/n.  S.  Beige  Gidogie  17  (1903) :  3-12.  Erthom. 

Le  volcanisme.    Par  le  Baron  O.  van  Ertbom. 

The  author  criticizes  the  views  of  M.  Stanislas  Mtunier  on  the  subject  of  volcanic 
action,  and  puts  forward  ideas  of  his  own. 

Speleology.  La  (?.,  B.S.G.  Paris  7  (1903) :  333-353.  Martel. 

XIV"  et  XV'  campagnes  souterraines  (1901  et  1902).  Par  E.  A.  Martel.  With 
Illustrations. 

Tides.  B.  American  G.S.  34  (1902):  394-400;  86  (1903):  17-23.        BrownUe. 

Varieties  of  Tides.     By  A.  Brownlie.     With  Sketch-map. 

2oo-geography.  C.  .Sd.  137  (1903) :  133-135.  Lesne. 

La  distribution  g^ographique  des  Coleopt^res  bostrychides  dans  ses  rapports  avec 
le  regime  alimeutaire  de  ces  Insectes.  Bole  probable  des  grandea  migrations 
humaines.    Note  de  P.  Lesne. 

ANTHBOPOOEOOBAPHT  AHD  HI8TOBI0AL  6E0OBAPET. 

Anthropogeography.  Orienon. 

The  Silent  Trade.  A  Contribution  to  the  Early  History  of  Human  Intercourse. 
By  P.  J.  Hamilton  Grierson.  Edinburgh :  W.  Green  &  Sons,  1903.  Size  9  x  5^, 
pp.  X.  and  112.    Presented  by  the  Publishers.    [To  be  reviewed.] 

Oolnmbus.  Thaoher. 

Christopher  Columbus.  His  Life,  his  Work,  his  Bemains  as  revealed  by  Original 
printed  and  manuscript  records,  together  with  an  Essay  on  Peter  Martyr  of 
An<;hera  and  Bartolome'  de  las  Casas,  the  First  Historians  of  America.  By  John 
Boyd  Thacher.  Volume  ii.  Xew  York:  G.  P.  Putnam's  Sons,  1903.  Size 
11^x8,  pp.  vi.  and  700.     MapSy  Portraits,  Facsimiles ,  etc.    Price  36«. 

•Commercial  Geography.  Chisholm. 

Handbook  of  Commercial  Geography.  By  6.  G.  Chisholm.  Fourth  Corrected 
Edition.  London,  etc. :  Longmans,  Green  &  Co.,  1903.  Size  9  x  5|,  pp.  zlvi. 
and  640.  Maps  ani  Diagrams.  Price  I5s.  net.  Presented  by  the  Publishers.  [To 
be  reviewed.] 

Commercial— Odd.      T.  and  P.  New  Zealand  L  36  (1902) :  122-139.  Segar. 

The  Flood  of  Gold.     By  H.  W.  Segar.     With  Diagram. 

fiistorioal — Astronomy.  Plonket. 

Ancient  Calendars  and  Constellations.     By  the  Hon.  Emmeline  M.  Plunket. 
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London :  J.  Murray,  1903.    Size  8  x  5),  pp.  xti.  and  256.     Diagrawu  and  Bin- 

tration$.    Price  9".  net.    Pre^efded  by  the  PiiMtnAera. 

A  reprint  of  papers  written  at  varions  times,  with  a  Tiew  to  elucidate  the  origin 
of  calendars  marked  by  xodiacal  constellations.  In  the  fli^t  paper  the  aathor  sng^eiU 
that  the  Accadiaa  calendar  originated  at  a  time  when  the  winter  BoUtiee  ooinaded 
with  the  snn*s  entry  into  Aries,  viz.  abont  6000  B.G. 

fliftorieal— Toseanelli.  HaniL 

Gabriel  Marcel.  La  lettre  et  la  carte  de  Toscanelli  snr  la  roate  det  lodes  par 
rOnest  adressees  en  1174, an  Portug^is  Femam  Martins  et  transmiBefl  pins  tard 
k  Christopbe  Ck>loDib.  Etude  critique  snr  Tauthenticit^  et  la  valenr  de  ees 
documents  .  .  .  Par  H.  Vignand.  Paris:  8oci6t^  Nationale  d'Acclimatatioo. 
1903.    Size  11)  x  9,  pp.  10.    Presented  by  the  Author. 

Iilam.  J.B.  Agiatie  8.  (1903) :  467-493.  lUrgdUootk. 

On  the  Origin  and  Import  of  the  names  Muslim  and  Hanif.    By  D.  S.  MargoliootL 

BIOaBAPHT. 

Hansen.  MeafliV' 

Explorer  Xansen's  Reception  in  Bonen.  By  M.  Geortr  M^nflier.  (MS.)  London. 
1903.    Size  10}  x  9,  pp.  90.    Presented  by  M.  Georg  Monflier. 

Vansen.  Konflier  and  Tovttii. 

Les  grandee  jonm<^es  de  la  Socie't^  Normande  de  G^graphie.  L<e  Doctenr  Fridt- 
jof  Nansen  k  Kouen.  Souvenir  de  sa  r^ption  k  la  Socidte'  Normande  de  Geb- 
mphie  le  30  Mars  1897.  Par  G.  Monflier.  Avec  nne  Notice  biographiqae  par 
Paul  Toutain.  Rouen,  1897.  Size  8i  X  5}.  pp.  86.  lUuUrationf.  Presented  by 
the  Author. 

e£VSBAL. 

Bibliography.  BaTsatas. 

Annales  de  (Te'ographie.  XII^"  Bibliographie  G^ographique  Annuere  1901 
Pnblie'e  sons  la  direction  de  L.  Kavcneau.  Paris :  A.  Colin,  1903.  Size  10  X  6), 
pp.  320. 

Deacriptive  Geography.     VierteljahnhefU  G.  Unterricht  2  (1903)  :  191-208.  Batiel 

Die  Naturschilderung  in  der  Geographle.    Yon  F.  Ratzel. 

Bietionary.  Chandra  Dai,  Bandberg^,  and  Eeyde. 

A  Tibetan  English  Dictionary  with  Sanskrit  Synonyms :  by  Sarat  Chandra  Das. 
r-fl  Revised  and  Edited  under  the  orders  of  the  Government  of  Bengal,  by  Graham 

Sandberg  and  A.  William  Heyde.  Calcutta:  The  Bengal  Seoretariat  Book 
Depot,  1902.    Size  11  x  9,  xxriv.  and  1354.     Presented  by  the  Bengal  Government. 

Ednoational.  

Royal  Geographical  Society.     Syllabuses  of  Instruction  in  Geography.      I.  In 
?    f  I  Elementary  Schools.    II.  In  Higher  Schools.    The  Royal  Geogruphical  Society, 

f    J  1903.    Size  10  x  6^,  pp.  18. 

I  V  See  note  in  the  Monthly  Record. 

; . '  ZdneaUonal  Exhibition.    VierUljahrshefte  O.  Unterricht  2  (1903)  :  210-234.    Trampltr. 

:  I  Die  geosrapbische  Abteilung  der  oatcrreichischen   Lcbrmittelauastellang.     Ton 

.:  K.  Trampler. 

French  Geographical  Congress.  Moiflitr. 

Soci^te  Normande  de   Gdographie.     Le  Congnis  National  des   Soci^t^s  Fran- 
daises  de  Ge'ographie  en  1903  li  Rouen.     Son  Organisation.     Par  G.  Monflier. 
J  ;  [  Rouen,  1903.     Size  8i  x  5^,  pp.  142.     Presented  by  the  Author. 

German  Colonies.      Beitrage  Kolonialpolitik  ^  (\dQ2-190S)  :  193-198.  SingW- 

!    :  Kartographiache  Arbeiten  Uber  die  deutschen  Schutzgebiete.     Von  H.  Singer. 

I  German  Colonies.  Zinunermsat. 

Die  deutsche  Kolonial-Gesetzgebung.     Dritter  Theil,  1897  bis   1898.     (Pp.  vi. 

and  172).— Vierter  Theil,  1898  bis  1899.    (Pp.  xiv.  and  238).— Funfter  TheiL 
•  1809  bis  1900.     (Pp.  xlii.,  224,  and  xxxiv.)    Auf  Grund  amtlicher  Quellen  und 

'    ,  zum  dienstlichen  Gebrauch  herauegegeben  Ton  Dr.  A.  Zimmermann.     Berlin: 

I  E.  S.  Mittler  und  Sohn,  1800-1901.    Size  10  x  6^. 

Greifswald  Geographical  Society.  Crtdasr. 

Zum  20  j'ahrigen  Bestehen  der  Geographiscben  Exkursionen  der  G  eographischen 
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GeselUchaft  za  Greifawald  von  deren  Leiter  Prof.  Dr.  Bndolf  C'redner.    Greifs- 
wald  :  J.  Abel,  1903.    Size  9x6,  pp.  20.    Map,    Pruented  by  the  Author, 

Livingstone  College. 


livingstono  College  Calendar  and  Tear-Book.  Containing  a  Record  of  a  Year's 
Progress  in  matters  of  Health,  Outfit^  and  Travel.  Lejton  (n.d.).  Size  7^  X  5, 
pp.  96.    Illustrations.     Price  6d. 

Xedioal  Geographj.  Bye. 

RenstignemenU  Colon.,  ComitgVAfrique  Franfaise,  No.  6  (1903):  149-161. 
Les  Moustiques  at  la  fifevre  jaune.     Par  L.  Dye*. 

Xedioal  Geography.  Xotso  and  Karro. 

AUi  R.A.  Lincei,  Bendieonti  18  (1)  (1903) :  453-477. 
L'acapnia  prodotta  nell'  nemo  dalla  diminnita  pressione  barometrica.    Nota  del 
A.  Mosso  e  del  dott  O.  Ifarro.     With  lUuBtrations. 

Analisi  dci  g^s  del  sangue  a  different!  pressioni  barometriehe.  By  the  same. 
With  Illustration. 

Le  variazioni  ohe  snccedono  nei  gas  del  sangae  snlla  vetta  del  Monte  Bosa. 
By  the  same.     With  Diagram, 

XiUtary  Sdncation.    Suppl.  J.  United  Service  I.  India  32  (1903) :  pp.  188. 


A  Review  of  onr  system  of  Military  Edaoation  and  Training  of  Regimental  and 
Staff  Officers,  aad  Suggestions  for  its  practical  improvement. 


NEW  MAPS. 

By  O.  A.  BXXYXS,  Map  Cwrator,  B.G.8. 

SITBOPE. 

England  and  Wales.  Bartholomev- 

Reduced  Ordnance  Survey  of  England  and  Wales.    Scale  1 :  126,720  or  2  stat. 
miles  to  an  inch.    Sheet  1,  North  Northumberland.    Edinburgh  :  John  Bartholo- 
mew &  Co.,  [Now  edition,  1903].    Price  2««.    Presented  by  the  Publisher. 
England  and  Wales.  Ordnaaoe  Bnrrty, 

Obdnanoi  Subtkt  or  Enolahd  abtd  Wauu  : — Sheets  published  by  the  Direotor- 
C^eneral  of  the  Ordnance  Survey,  Sonthampton,  from  September  1  to  30,  1903. 

4  miles  to  1  inch : — 
Hill-shaded  map,  printed  in  colours,  in  sheets,  16.     1><.  6(2. 

2  miles  to  1  inch  :— 

Printed  in  colours,  71,  90,  U.  each;  folded  in  covers  or  flat  in  sheets. 

1  inch : — 
(First  revision)  with  hills  in  brown  or  black,  1,  15,  17,  22,  34,  35,  38,  41,  43,  44,  50, 
51,  52,  69.    \s.  each  (engraved). 

Printed  in  colours,  76,  77, 119, 127,  Is.  each;  94  nnd  106 (combined),  (105  and  118, 
part  of)  (combined),  \s.  6d.  each, 

6-inoli — Oonnty  Maps  (first  revision) : — 

Cambridgeshire,  37  8.W.,  47  s.w.,  49  n.w.,  n.b.,  s.w.,  b.e.,  50  n.w.,  e.w.,  5fi  n.w.,  8.W., 
57  8.E.,  62  N.E.    Cardiganshire,  1  8.E.,  12  s.b.    Dorsetshire,  6  s.w.    Gloaeestervhire, 

7  N.E.,  17  N.W.,  N.E.,  18  8.B.,  24  8.E.,  25  N.E.,  26  B.W.,  8.B.,  27  N.W.,  8.W.,  32  N.W.,  N.E., 
iyA  8.W.,  8.E.,  ox  S.W. ,41/  H .Wa,  8.W.,  z f  ll.W.,  S.W.,  4o  N.W.,  II.E.,  S.W.,  4«f  8.W.,  01/ N.E.,  B.E., 
OZ  8.W.,  Oo  N.W.,  00   8.W.,  8.E.,  Ot)  xl.W.,  8.W.,  8.E.,  0/    N.W.,  ri.E.,  8.W.,  8.£.,  O^  N.W.,  Oo 

K.W.,  N.E.,  8.W.,  8.E.,  64  8.W.,  65  N.W.,  68  N.W.,  N.E.,  69  8.E.,  70  S.W.,  73  8.E.  Leicester- 
shire, 17  N.W.,  8.W.,  22  8.E.,  23  8.W.,  24  N  w.,  28  n.e.  Montgomeryshire,  38  8.E.,  46 
S.E.,  49a  N.W.,  50  s.e.    Badnorshire,  5  n.w.,  6  s.e.    Bhropshbre,  31  n.w.,  37  n.e.,  s.e., 

45  N.W.,  8.W.,  52  8.E.,  54  S.E.,  56  8.W.,  8.E.,  58  8.E.,  59  8.E.,  62  8.E.,  63  8.B.,  66  N.E.,  67 

8.W.,  68  N.W.,  69  N.E.,  8.W.,  70  N.W.,  N.E.,  73  N.W.,  N.E.  Somersetshixe,  8  s.w.,  13  n.w., 
8.E.,  84  s.w.  Staffordshire,  28  n.w.,  42  n.e.,  43  8.W.,  55  n.e..  s.e.,  62  n.w.,  n.e.,  8.W., 
70  N.E.,  8.E.  Warwickshire,  3  n.e.  Wiltshire,  12  b.w.,  18  8.e.  Worcestershire,  3 
BE.,  15  S.W.,  50  N.E.,  59  n.e.  Torkshire  (firdt  revision  of  1891  survey),  292  n.w.,  8.w. 
lis.  each. 

2A-inch — County  Maps  (first  revision)  i-^ 
Cambridgeshire,  XL.  14,  15;  XLVU.  2,3,6,7;  LIX.  11,  15;  LXI.  5,  9, 10, 13 ; 
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LXllA.  4,  12 :  LXIIb.  1,  5,  9 ;  l^XIII.  1,  2.  Domtshire,  V.  3,  4,  7,  8,  10,  11.  lo; 
XIX.  10;  XX.  4,  9,  11,  13,  15;  XXVIIL  3,  4,  7.  8,  12,  15 ;  XXIX.  1,3.9,11; 
XXXVI.  12,  (XXXVL  16  and  XXXVII.  13) ;  XXXVII.  3.  4,  8,  (11  and  15),  12; 
(XXXVIL  13  and  XXXVL  16);  XXXVII.  (15  and  11),  16.  eioaeMtflnhizt, 
XXIII.  (0  and  10),  12;  XXIV.  8.  14;  LIIL  11,  15;  LXI.  4;  LXV.  1,  3,  10; 
LXVII.  4, 13;  LXIX.  9;  LXXI.  15.  16;  LXXII.  2,5, 12,13,  16;  LXXIU.6,10; 
LXXVII.  1.    Herefordihire,  1. 16;  II.  3,  4,  6.  7,  10,  11,  12;  IIL  1,  5,  6. 10. 11; 

IV.  13;  VII.  1:  VIII.  1.2.  Lticestertliiie,  VL  15:  X.  15;  XVI.  13;  XX1II.4; 
XXIX.  11 ;  XXX.  2, 10,  11, 13;  XXXIV.  2,  3;  XXXV.  13,  14,  15,  16;  XXXVL 
13 ;  XLIL  1,  2,  3,  7,  10. 11, 12 ;  XLUL  1,  9 ;  XLVIIL  1,  2,  10.  Badnonhin,  IV. 
9,10,  11,  12,  14,  16;  V.  9,  14,  15;  VIU.  12.  14,  15, 16;  IX.  2,  4,  5,6,7,^9, 11,12, 
13,14.15;  X.  2,  3,  7,  8,9,  10,  13.  14,  15;  XL  12,16;  XVL3,  4,  8,  12;  XVIL2,3, 
.'..  9  ;  XVIII.  1 .  Shropihiw,  LXVIII.  9, 15 ;  LXX.  16 ;  LXXIV.  I,  2, 3.  5. 6, 9, 10, 
13,  14;  LXXV.  3.8:  LXXVL  12.16;  LXXVIL  3,  4,  6,7,10;  LXXVUL  1,5,6, 
10,11,12. 16;LXXIX.  l,2,3,4,5,6,7,8,9,10,ll,13,14,15;LXXX.6;LXXXn. 
4 ;  LXXXIIL  1,  2,  3.  SomarMtthire,  V.  6.  7.  8, 11 ;  VL  13 ;  X.  7,  8, 10,  12 ;  XL  9, 
12;  XIL  13, 14;  XV.  (3  and  4);  XVL  8;  XVIL  16;  XVIIL  6,  8,  9,  16;  XDL 
2;  XXVIIL  6,  9;  XXXUL  2.  3,  4,  6,  7,  8  ;  XXXI V.  1,2,8,5,6,8,9;  XLV.8.15; 
LXIIL6,  14,  15;  LXIV.  5;  LXVL  10,  14;  LXXIL  11;  LXXV.  1,2,3,6,7,8. 
9, 13, 14, 16 ;  LXXVL  5,  6,  9, 13 ;  LXXXIIL  3,  4,  5,  7,  8, 10 ;  XCIII.  4.  Staffui- 
shire,  LXL  5,  6, 14 ;  LXIIL  16 ;  LXVL  4, 11, 16;  LXX.  1,  5.  6.     WarwiekiliixB, 

V.  11,  13, 14;  VL  2,  3,  9,  10  ;  IX.  1,  8 ;  X.  15 ;  XL  1,  2,  10,  11,  12  ;  XVIIL  1, 2, 
10.  Worceitershire,  XIX.  8,  14;  XX.  1,  7,  10,  12;  XXVL  1  ;  XXVIIL  3; 
XXIX.  1,  2.  Yorkthire,  CCLXXXIU.  1,  2,  3,  6,  10,  11;  CCLXXXV.  2; 
(  CLXXXVII.  12 ;  CCXCIIL  2,  3,  7.    St.  eaeh, 

England  and  Walei.  Geological  Snzrej 

l-inoh  foale  (New  Bcries).     Colour-printed. 
Sheet  317,  Chichester,  Midliurst  (Drift  edition).     Is.  6d.  (with  explanation). 

Sheet  Memoirs. 
™  Chichester,  Geology  of  the  County  near  (explanation  of  Sheet  817).      1$. 

h^  Torquay,  Geology  of  the  Country  around  (explanation  of  Sheet  850>.     2#. 

(^E,  Stanford,  London  J  gent.) 

Europe.  Pliilip. 

Philip's  Relievo  Test  Maps  of  Europe.  1,  British  Isles,  scale  1 : 1,600,000  or  25^2 
Stat,  miles  to  an  inch  ;  2,  France,  scale  1 : 1,600,000  or  25*2  stat.  miles  to  an  inch; 
3,  Switzerland,  scale  1 :  500,000  or  7*8  stat.  miles  to  an  inch  ;  4,  Spain  and  Portugal, 
scale  1 ;  1,600,000  or  252  stat.  miles  to  an  inch ;  5,  Italy,  ecale  1 : 1,800,000  or  284 
stat.  miles  to  an  inch  ;  6,  Balkan  Peninsula,  scale  1 : 1,600,000  or  25*2  stat.  miles 
to  an  inch ;  7,  Austria-Hungary,  scale  1 : 1,600,000  or  25*2  stat.  miles  to  an  inch ; 
8,  The  German  Empire,  scale  1 : 1,600,000  or  25  2  stat.  miles  to  an  inch  ;  9,  Norway 
and  Sweden,  scale  1 : 2,280,000  or  350  stat.  miles  to  an  inch ;  10,  Russia,  scale 
1  : 5,000,000  or  78-9  stat.  miles  to  an  inch.  London  :  George  Philip  &  Son.  Friee 
25s.  the  set.     Presented  by  the  PMishers. 

Another  attempt  is  here  made  to  represent  relief  hy  shading  as  it  would  appear 
upon  raised  models  of  the  countries  when  light  is  allowed  to  fall  in  one  directioD, 
and  upon  the  whole  the  effect  is  not  unsatisfactory.     Still,  this  system  has  its  weak 
points,  the  chief  of  which  is  that  the  great  difference  in  the  intensity  of  the  sbadiog 
\^  of  the  slopes  of  mountain   ranges,  depending  as  it  does  solely  upon   their  direc- 

tion with  reference  to  that  from  which  the  light  is  supposed  to  fall,  often  f^res  as 
erroneous  impression  as  to  the  relative  steepness  of  the  slopes  of  the  ranges.  The 
defect  is  very  apparent  in  many  instances  in  these  maps,  as,  for  instance,  in  that  of  the 
British  Isles,  where  the  steeper  slope  of  the  South  Downs  is  thrown  upon  the  soath 
side  instead  of  the  north,  as  is  actually  the  case.  In  some  cases,  as  in  the  map  of 
Switzerland,  the  leading  characteristic  features  of  tLo  relief  of  the  country  are  not 
satisfactorily  bi  ought  out,  owing  in  great  measure  to  there  not  being  sufficient  difference 
in  the  intensity  of  the  shading,  many  comparatively  low  slopes  being  as  darkly  shaded 
as  those  of  far  greater  altitude.  The  maps,  or  diagrams,  as  they  might  be  more  correctly 
described,  are,  however,  very  clear,  and  decidedly  graphic  in  their  general  appearanee. 
They  are  without  names,  but  the  positions  of  the  principal  cities  and  towns  are  shown 
in  red.  On  the  map  of  the  British  Isles  there  is  an  inset,  showing  the  lot^tion  of  coal 
and  iron,  and  on  that  of  Franco  one  showing  coal  and  vines.  Although  the  maps  are 
of  different  scales,  the  area  of  the  country  in  proportion  to  that  of  England  is  stated 
under  the  title  of  each  map.  Any  of  the  maps  in  this  series  can  be  purchased  separately 
I  for  three  shillings. 
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Oermany.  KSnigl.  Preats.  Landet-Anfiiahiiie. 

Karte  des  DeulBchen  Keiches.    Scale  1 :  100,000  or  1  6  stat.  miles  to  an  inch.   Sheets  : 
257,  Haseliinne;  288,  Braunschweig;   312,  Wolf enbaitel;   382.  Brilon.    HerauK- 
gegeben  von  der  Kartogr.    Abtheilung  der  Kgl.  Preuss.  Landes- Aufnahme,  1902-3.    - 
Price  1.50  marks  each  slteet. 

Germany.  KrUmmeL 

Verbreitung  der  Wind-  und  Wasser-Motoreii  im  Dentaohen  Reich.  Scale 
1 : 5.000,000  or  78*9  stat.  miles  to  an  inch.  Nach  der  Gewerbez'ahlung  vom  14  Juni. 
1895,  dargcstellt  vrn  O.  Kriimmel.  Petermannif  Geographitche  MitteilurnjeHy 
Jahrgang  1903,  Taf.  15.     Gotha  :  Justus  Perthes.     Presented  by  the  PuUUher. 

Olaigow.  MeDonald. 

Map  of  the  County  of  the  City  of  Glasgow  and  the  Vicinity.  Compiled  from 
actual  survey.  A.  B,  McDonald,  m.i.c.b..  City  Engineer.  Scale  440  feet  to  an 
inch.  Edinburgh :  John  Bartholomew  &  Co.,  1902.  Presented  by  A.  B.  McDonald, 
Enq.,  M.I.C.E. 

This  is  a  new  edition,  revised  and  corrected. 
Spain.  Direcoion  General  del  Institnto  Oeogr&fico  j  Estadlitico. 

Mapa  Topografica  de  Espaiia.  Scale  1:50,000  or  0*78  8t*t.  miles  to  an  inch. 
Sheets:  84l,Alcaraz;  580.  Mentrida ;  864,  Montizdn  :  865,  Siles  ;  8GG,Yeste:  885. 
Santisteban  del  Puerto;  886,  Beasde  Segnra;  887,  Orcera;  900,  La  Cardenchosa; 
901,  Villaviciosa;  902,Adamuz;  903,  Montboro ;  904,Audujar;  905,  Linares:  906, 
Ubeda ;  907,  Villacarrillo ;  921,  Las  Nuvae  de  la  Concepcion  ;  922,  Santa  Muria  de 
Tras-Sierra ;  923,  Cordoba ;  l«24,  Bujalance ;  927,  Baeza ;  944,  Espejo.  Direccion 
General  del  Institute  Geogratico  y  Estadistico,  Madrid. 

Turkey.  Torkiah  General  StafL 

Map  of  European  Turkey.  Scale  1 :  216,000  or  3*4  stat.  miles  to  an  inch.  Turkish 
General  Staff,  Constantinople,  1903.     25  sheets  and  index.    [In  Turkish  character.] 

ASIA. 
Asia.  Service  Geographiqne  de  TArmee,  Paris. 

Asie.     Scale  1 : 1,000,000  or  158  stat.  miles  to  an  inch.     Sheets  ;  Canton  and  Hue. 

Paris :  Service  Geographique  de  PArmee.     Price  1.25  fr.  each  slieet. 
Indian  Government  Surveys.  Surveyor-General  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets:  14,  district  Peshiiwar  and  parts  of  dis- 
tricts Koiiat  and  Hazara,  with  Buner,  Swat  and  Tirak  (N.W.  Frontier  Province), 
liiwalpindi  (Puniab)  and  Kabul  (Afghanistan),  additions  to  1901.  22  s.e.,  parts  of 
districts  Ahmedabad.  Broach,  Kaira,  and  Panch  Mahals  of  Jhdlavad  (Kathiawar) 
and  the  Native  States  of  Baroda,  Cambay,  Mahi  Kintha  and  Rewa  Kintha  (Bom- 
bay Presidency),  additions  to  1901.  28,  parts  of  districts  N.W.  Frontier  Province, 
Rawalpindi  (Punjab)  and  of  Native  State,  Kashmir,  additions  to  1901.  29,  parts 
of  districts  Gujrat,  Jhelum,  Rawalpindi,  Shahpur,  Gujranwala,Gurddspur,  Kangra, 
and  Sialkot  (Punjab),  and  Kishtwar,  Nowshera,  Badrawar,and  J ummoo  (Kashmir), 
additions  to  1901.  .32  n.e.,  parts  of  districts  Hissar  and  Loharu,  Native  State 
(Punjab)  and  State  of  Bikaner  (Rijput^na),  additions  to  1898, 1901.  32  s.w.,  part 
of  Bikaner  (Rajput^na  Agency),  additions  to  1901,  1902.  33  n.w.,  parts  of 
Bikaner  and  Jodhpur,  Native  States  (Rijputana  Agency),  additions  to  1901, 1902. 
33  N.E.,  parts  of  Jaipur,  Jodhpur  and  Bikaner  (Rajputdna),  Shaikhawati,  and 
Torawati,  subordinate  to  Jaipur,  additions  to  1899, 1902.  48  s.e.,  parts  of  districts 
Dehra  Dun,  British  Garhwdl,  Sahdranpur,  Muzaffarnagar  and  Bijnor  (United 
Provinces  of  Agra  and  Oudh),  Kamdl  and  Umballa  (Punjab),  additions  to  1901. 
49  X.W.,  parts  of  districts  Rohtak,  Hissar,  Karnal  and  Delhi,  and  of  Native  States 
Jind,  Dujuna,  and  Loharu  (Punjab),  additions  to  1899.  60  n.e.,  parts  of  districts 
Bangalore,  Kolar,  and  Tumkur  (Mysore),  additions  to  1900.  61  n.w.,  part  of 
district  Mysore  (Mysore),  additions  to  1902.  68,  districts  Etah,  Farukhabad, 
Mainpuri,  Etawah,  Cawnpore  and  Budaon,  Sitapur,  Hardoi,  Unao  and  Kheri 
(United  Provinces  of  Agra  and  Ondh),  and  part  of  Gwalior  and  Dholpur  (Native 
States),  additions  to  1900,  1902.  76,  parts  of  districts  Kumul,  Gunlur,  Nellore, 
and  Cuddapah  (Madras  Presidency),  additions  to  1899, 1902.  79,  parts  of  districts 
Tanjore,  Trichinopoli.  Salem,  Coimbatore,  Madura  and  South  Arcot  (Madras 
Presidency),  Pondicherri,  and  Karikal  (French  Territory),  additions  to  1900,1902. 
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BirbhuDj,  Enrdwui,  UliBKalpur,  Uonghyr.  Qa;a.  Mknbbam,  Uunbidabad,  Btn- 
kuro,  Sotitbal  Pftrgnnag.  Hnzaribo^b.  and  Lohardaga  (Bengal),  additloiu  to  IM. 
\'M\.  125  S.E..  patU  of  diatricta  Kbui  and  Juiotia  Hilk,  8;lbet,  N'aga  Uilli,  tai 
<*achar  (AMam).  additions  to  I'JOI.  126  m.e.,  partnof  diatricta  Sylbet.  Ckduiand 
Xonb  Liuhai  Hllli(A«BiLai),&nd  l'btttagonf:.>°'l  tbe  Natire  State  of  Hill  Tlppan 
(i^engal),  ailditinni  to  1900.— ladia,  12S  milea  to  an  inch.  1  sh^et,  with  xMitiou 
to  1901. — Aaoam  gnrrey.  1  mile  to  an  incb.  Sbeeta:  (Preliminary  Edition)!!). 
iliitriota  Klunrup  and  Darrang,  Seaanu*  1881-86  aod  18i)2-98,  1902;  (Secood 
>Jlitl(ui)  M  and  55,  part  of  diatrict  Khaii  and  Jaintia  Hill«,  Seuoa  ISBl-O, 
1902:  IGl,  dietrk't  Laahai  Hilli,  .Seaaona  1899-1901.  I»02.— Bi>ng*i,  di^riet 
Hnghly,  additioai  to  1900.  1902.— Bongal  Survej.  1  mile  to  aa  iacfa.  Sheeti: 
(Prelitninary  l':dition)  55,  dUtriot  Saran,  ^piiBona  1H93-94  and  189.')-99,  1903;  '8, 
79,  and  89,  diitiict  Cbampiltan,  i^easolu  I88.Ve4.  1892-96.  and  1900-01.  1902;  81. 
Uistrict*  Cbampdran  and  S^mn,  Seaaons  I8!l2-a(!.  1902 :  82,  diatiicts  Hnsaflkipnt 
CliampiruD  and  6«tan,  BeMims  ISSS-as,  1902;  83  and  I12,diBtricU  Hnnffarpor 
imd  Bdran,  Beaaon*  1892-99.  1902;  110,  dUtricta  Huzaffiirpnr  and  CtismpAno. 
Seasona  I69^9(j,  1902;  163,  diatriet  Cuttack.  SeaB»a  1691-95,  1902;  (Seoond 
Kilition)  258,  diatriots  Sontb&l  Pargauai  Murahidabad.  and  BirbhniD,  Braaniii 
1841-43  and  1650-51.  190!):  281,  distriL-ta  Murabidabad  and  Birbbuiu,  Scuoaa 
1853-54.  1902.— Lower  Provincea,  Bengal,  (district  Bhigalpur.  4  Uiilps  to  an  inch 
(Becond  I':diti»n),nitb  addition!  and  <'orieciiou6  to  1902  ;  diatrict  Bunlwan.  4  milei 
to  an  iticb,  with  additiana  and  corroctiona  to  1901,  1902.— Bumbay  HurraT,  1  mila 
to  an  inch.  Khecla :  45,  part  «[  KiltiiiwHr  AKencj,  Scaann  1874-75,  1901  ;  193, 
paitu  of  dUtricta  N'iaik  and  Thina.  Scawioa  1871-75,  1902:  l!^,  diatricta  Thiiw. 
Ahmedaagor,  and  N'aaik,  Saaaooa  1875-77  and  1879-80. 1902;  190.  diatricta  Poona 
and  Kulabj  and  Bbor  State,  Seaaon  187!)- 74,  1902.— Burma  Survey.  1  mile  tu  an 
inch.  Shecta:  (PreliminQry  Klilion)  ti2  and  96  (New  SbHm).  diatrict  Upiwr 
Chindwin.  Season  1834-97,  1002-03:  (Second  Wilion)  109.  diatricta  Minbn, 
Myingyan  and  PakGkku,  Sean^na  1801-02,  1895-96.  and  1897-98.  1902;  (Ft«- 
limioary  I'.ditioo)  186  and  187 (New  B»rioi),diBtriot  Katba,  l^«aaon  1895-tfg,  1904; 
2:16  (Ni.'V  t^crios),  parta  of  diaiiicts  Sbwtbo,  Ilnb;  Hinea.  Eatba,  and  Northern 
Shan  SUtee,  Seaaon  l'JOO-01,  Hl(12 :  239  (Xow  Serioa).  parta  of  diatricta  Sliwaba 
Euby  MiDe^  Mandalny.  and  Hai  Paw  (Northern  Sbao  Slfittal.  Seaaon  1899-1900. 
1902:  (Preliminary  I'^dition)  290  (New  Sorieg).  pacta  of  diatricta  Maailalay  and 
Evaukae  and  of  Southern  Shan  Statea.  Seea  >n  ]S99-nK)0,  1901;  (rrulimimUT 
Edition)  297  (Xcw  Seriea).  parla  of  diatrict  Yaiuetbin.  tlie  Myeliit,  and  Southern 
Sliao  Stales.  Seaarn  1896-97,  1901;  (Proliniinarj  Edition)  335  and  3Sti  (Ve« 
Seriea).  Soutliern  Shan  Stat<-a,  Seaaon  1899-1900. 1001  ;  432  (Xew  ScricaX  parta  of 
Northern  Shan  SUtea.  Beiuwn  1900-01,  1902;  (Preliminary  ]':dition)  469.  529 
and  530  (New  Beriea),  distHct  Tavoy.  Seatona  1891-9^.  1902:  501!  (Ntiir  Seriea). 
parla  of  Northern  and  Southern  Shan  Staiea.  Seiiaon  I904-OI.  1902.— China 
Field  For«s  Survey.  2  mili-s  to  nn  incb.  Sheeta:  10.  11  and  14. 1'biiia.  Ctiih-Li 
Province,  Seaaon  1900-01,  1902.— Modroa  Survey,  1  mile  to  an  inch.  Sbeeti: 
53,  part  of  diatrict  Mysore  (Mysore).  Seiiaon  18B4-85.  1902:  78,  part  of  district 
Mysore.  Scuaons  18TG-76,  1901:  110,  parta  of  diatrict  Mysore  (Myeore)  and 
t'oimbatoro  (Hadraa),  Season  1884-85.  1902:  138,  parts  uf  diatricta  Bangalore 
and  Kolar  (Ujaort-).  Seaaona  1876-78,  1902:  130,  parta  of  diatricta  Bangalore 
and  Kolar  (Myaore).  and  Salem  (Madraa),  tksaona  1877-80.  1902;  202.  pan  of 
diatrict  Kolar  (Myaore),  Seaaona  1885-86.  1902.- North- frlaatern  Frontier,  * 
ruilea  to  an  incb.  Sheeta:  22  ,\.b..  China,  Yiinnan  Proviuoe,  Suiaou  1899-1900. 
1903;  (Third  Edition)  22  $.w..  parta  of  Sinepha  Niiga  Hilla  and  the  Upper  Ira- 
wadi  and  I'hlndnin  valleys  (Uppi-r  Burma).  Seaaona  IS87-92  and  1895-96.  1903: 
22a.if.  and  23  n.E,,  sE.,  Burma  iind  China.  Yiinnan  Province,  Svasone  1894-97 
and  1899-1900,  19112;  28  8.W.,  B.E.,  29  w.w..  s,t..  b.b„  30  b.k..  37  u.w..  k.e.,  mv.. 
(.'hiiJB,  Se-chuan  Province.  Scaaoua  1897-1901,  V.tirl;  29  B.w.,  China.  Tuqdbo  and 
Sc-chuao  Provineca.  Seaaon  1899-1900.  1902;  311  b.w.,  31  k.w.,  e.vt.,  b.e..  39  a.w.. 
China,  Yunnan  Proviura^.  ScsiionB  1698-1900.  1U02;  38  \.w.,  kw..  China.  ti*t- 
uhunn  anil  Kuci-chuu  Proviiicva,  Season  1898-99,  1902.— South -Baatern  Frontiar. 
')  milea  \o  an  incli.  Sheets:  (Fifih  I'^ilition)  1  a.t:..  parta  of  Upper  and  Lower 
Chtuanin.  Pukukku.  Shwcbo.  Haudaley.  aud  Sigaioe  diatricta  and  Chin  Uilla 
(Upi«r  Bnrmn),  (wasuns  188'i-91.  1902;  (Seventh  JMition)  2  K.r.  Upper  Burma, 
parts  of  diatricta  LowtT  Cbindwin.  Saj-aing.  Slinbu.  Myingyao,  Pukokku,  SIciktila. 
Kjaukai.',  aud  Cliiu  Uilla,  Seaaona  1886-90  and  1897,  1902 ;  (Fifth  Edition)  i  n.w. 
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parU  of  dietricts  Mandalay,  Sagaing,  Meiktila,  Eyaukt^  and  Myiugyan,  and  of 
tbe  Shan  States,  Seasons  1889-94  and  1897-1901, 1902 ;  12  8.K.,  8.W.,  20  n.w.,  China, 
Yunnan  Province,  Seasons  1894-95,  189&-1900,  1902.— North- Western  Provinoes 
and  Ondh  Survey,  1  mile  to  an  inch.    Sheets :  (Preliminary  Edition)  69,  84,  99, 
tlistrict  Shdhjahdnpur,  Seasons  1895-97,  1902. — Sind  Survey,  1  mile  to  an  inch. 
Sheets:  10,  districts  Karachi  and  LiLrkhina,  Season  1900-01,  1902;   11,  13,  14, 
district  Karachi,  Seasons  1896-97,  1900-01, 1902.— United  Provinces  of  Agra  and 
Oudh  and  Bengal  Surveys,  1  mile  to  an  inch.   Sheets :  (Second  Edition)  204  (U.P.A. 
and  O.),  28  (Bengal),  parts  of  districts  (Jorakhpnr  (U.P.A.  and  O.)  and  Cbampdran 
(Bengal),  Seasons  1886-87  and  1895-96. 1902;  (Second  Edition)  206  (U.P.A.  and 
<).),  29  (Bengtil),  districts  6orakhpiir(U.P.A.and  0.)and  Saran  (Bengal),  Seasons 
1883-87  and  1803-94,  1902;  (Second  Edition)  216  (U.P.A.  and  O.),  54  (Bengal), 
parts  of  districts  Gorakhpur  and  Saran,  Seasons  1883-84  and  1893-96,  1902; 
(Second  Edition)  321  (Punjab),  8  (U.P.A.  and  O.).  districto  Delhi,  Ourgaon,  Bohtak 
< Punjab).  Meerut  and  Bnlandshabr  (U.P.A.  and  O.).  Seasons  1872-77  and  1881-82, 
1902. — ^Assam,  district  Darrang,  8  miles  to  sn  inch,  1902. — Bengal,  district  Bur- 
dwan,  8  miles  to  an  inch,  corrected  up  to  1901, 1902;  Chittagong,  8  miles  to  an 
inch,  corrected  up  to  1901, 1902  ;  Cnttaok,  8  miles  to  an  incli,  corrected  up  to  1901, 
1902 :  Dacca,  8  miles  to  an  inch,  corrected  up  to  1901. 1902 ;  Malda.  8  miles  to  an 
inch,  corrected  up  to  1001,  1902. — United  Provinces  of  Agra  and  Oudh,  districts 
Ballia,  8  milea  to  an  inch,  corrected  up  to  1902 ;  B&nda,  8  miles  to  an  inch,  cor- 
rected up  to  1902 ;  Benares,  8  miles  to  an  inch,  corrected  up  to  1901, 1903 :  Bijnor, 
8  miles  to  an  inch,  corrected  up  to  1901,  1908 ;  Cawupore,  8  miles  to  an  inch,  cor- 
rected up  to  1901,  1902;  Fatehpur,  8  miles  to  an  incli,  corrected  up  to  1901,  1903; 
Ohiizipur,  8  miles  to  an  inch,  corrected  up  to  1901 ;  Mirzapnr,  12  miles  to  an  inch, 
corrected  up  to  1902.— Korea,  Tributary  State  of  Chota  Nazpur,  8  miles  to  an  inch, 
1902. — Chart  of  Triangulation,  No.  20  party  (Burma  Forest),  2  miles  to  an  inch. 
Sheets:  161,  207,  208  (Burma), (New  Series), Seasons  1868-69,  1875-76,  and  1883- 
89,  and  1891-02,  1 902.— Preliminary  Chart  of  the  Secondary  Triangulation  of  the 
Manipur  Minor  Meridional  Series,  No.  2  and  8.  4  miles  to  an  inch.  Seasons  1900- 
03. — Index  to  the   Standard   Sheets  of  C'Cntral  India  and  Raiputana,  1901. — 
Index  to  the  Standard  Sheets  of  the  North-East  and  Sonth-East  Frontier  Series. — 
Index  to  the  Standard  Sheets  of  tho  Punjab  and  North- West  Frontier  Province, 
1902. — Index  to  the  Standard  Sheets  of  H.H.  the  Nizam*s  dominions  and  assigned 
districts  of  Berar,  1901.     Presented  by  H.M.  Secretary  of  State  /or  India^  trough 
the  India  Office, 

Xndo-Cliina.  Service  Oeographique  de  I'lndo-OlLine. 

Carte  de  Tlndo-Chine.  Scalo  1 :  100,000  or  1*6  stat.  mile  to  an  inch.  Sheets  : 
Hone-Cohe,  Nha-Trang,  Cam-Linh,  Quang-Tri,  M*Sao.  Da  B'Lao,  Dan-Kia,  Dan- 
Kia  (ouest),  Djirinh,  Mi-Pou,  Tam-Linh,  Phu-Dien,  Ha-Tinh,  Huong-Khe,  Vinh, 
Bon,  Dong-Hoi,  Phu-Tinh-Gia,  Quang-Fri  (est).  Service  G^ographique  de  I'lndo- 
Chine,  1902-3.    Price  $0-60  eadt  tiheet. 

Peking  to  Tientsin.  Service  Geographiqne  de  I'lndo-Chine. 

Region  de  Tien-Tsln  k  Pe'kin.  Scale  1 :  500,000  or  7-8  stat.  miles  to  an  inch.— 
Tien-Tsin.  Scale  1 :  100,000  or  1*6  stat.  miles  to  an  inch.  Service  G^graphique 
de  riudo-Chine,  1900. 

AFBIOA. 
Africa.  Intelligence  Bivislia,  War  Office. 

Africa.  Scale  1  :  1,000,000  or  15*8  stat.  miles  to  an  inch.  Sheets :  79,  South 
Abyssinia ;  87,  Boran.  Price  2$,  each.  Scale  1 :  250,000  or  3*9  stat.  miles  to 
an  inch.  (Provisional)  Sheet  46-1,  Khor  Langeb.  Egyptian  Sudan.  Price  la.  6<i 
London:  Intelligence  Division,  War  Office,  Stanford,  1903.  Pretented  by  the 
Director-Qeneral  of  Mobilization  and  Military  Intelligence. 

Africa.  FhiUp. 

Philip's  Comparative  Series  of  large  School-maps.  Africa.  Scale  1 :  6,000,000 
or  95  stat.  miles  to  an  iocli.  London:  George  Philip  &  Son,  Ltd.  Price  16«. 
mnunted  on  rollers  and  varnished.    Presented  by  the  Pvhlithers, 

There  are  two  editions  of  this  school  wall-map,  one  shovfing  physical  features  only, 
and  the  other  the  same  with  the  more  important  names  added.  It  is  orographically 
coloured,  land  between  sea-level  and  600  feet  in  latitude  being  shown  by  dark  green, 
from  600  to  1200  feet  light  green,  from  1200  to  3000  light  brown,  and  land  above 
3090  feet  darker  brown.  In  addition  to  the  tinting,  the  general  relief  is  indicated 
by  vertical  hachurcs.  Boundaries  are  shown  by  red  lines,  and  towns  bv  symbols  in 
reJ,  varying  in  form  according  to  importance  and  popuUtion.    Water  is  blue,  a  paler 
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tJDt  of  whloh  colonr  iodintee  tlie  d«p(ht  oF  leii  thma  100  btfaonu.     A  —H  inKl 

the  British  lalen  on  the  name  scale  u  the  general  map  U  given  fttr  compaiuoa  of  an 

as  well  aa  a  politiral  map  ot  Africa  on  ooa-fourth  of  the  aota.      It  is  to  be  recictl 

ihat  the  orograpliiral  colnnriog  h»  not  been  ooDflaed   to  dilTerent   liot*  of  hdi 

instead  of  emplojing  green  to  repreeent  the  land  ot  lowsr  attitude. 

Eait  Afrka.  Wieh«t< 

Graf  Ednard  Wickcnb urn's  Beiseronten  in  Ost-ATrika  1901.     Scale  :  I :  Ifimjm 

or  15'B  Stat  mile*  to  an  inch.     3  Bhects.     Pef^nnriNni  OmgrapAineli^  MitttHman 

Jalir^ne   1903.   Taf   16,   17,  IS.     Gotba:  Jastiis   Perthea.       Pmndad  t*  A 

PuWtfAer.  ^ 

^ypt.  Pttblio  Torka  DcputMit,  Gw 

Egjpt — Bebera   Provinco,  scalo   1 :  50,000  or  0'~8  stat.  railo   to   an  inch   Slvsi 

14.  Girga  Province,  scale   1 :  S5,(K)0  or  039  stnt.  mile   to  an    Inch,  Sheeta  T  B 

and  10.     Oharbia  Province,  scale  1  :  10.000 or OlS  atat.  mile  to  an  inch   Sheeb 

30-9,  80-10,  31-9,  and  .11-10  x  a.      Cairo:  Pablio  Works  I>epartment,  Surwi 

Depaitment.    Prctsnbtl  hy  tht  liirteioT-lleneral  of  the  SarBtf  Drparlment,  Cairo. 

The  Egypt'snSurvey  Department,  nndorlheaupc  rintendenre  of  Captain  H.G.Lio 

R.E.,  is  doiDC  moat  eicellcnt  work,  as  is  evidenced  b;  tbe  abore  anrter  sheets.  *hi 

have  recently  been  presented  to  the  Map  Hoom  nf  the  Society.     The  B«hera  sheet, 

the  scRleof  1:  50,000.  forms  pnrtof  a  large  map  ofEcypt  nowin  conrseof  prepirmtii 

the  retnaindor  are  sbeetB  of  toape  of  separate  proTinoes  on  the  scale  of  1 :  lOJN 

1 ;  25.000,  and  1 :  50,000.    In  most  coaes  the  lettering  ii  in  Anbie  and  EaglUb.    T 

mape  are  clearly  printed  in  colours,  which  have  beeo  well  chosen, 

Katuga.  Sroogma 

Carle  dn  Katanga  (tem'toires  g^res  par  le  Comittf  Special  do  KatMng«.>     Thtmn 

Bir  H.  Uro^Tnans.     Scale  1  :  l,0Oa.(NIO  or  15  8  stat.  miles  to  an  in«b.     2  ahatta 
niesels,  1903.    Prssenfod  by  M.  Hubert  Droogmant. 

This  mop  embraces  the  region  to  the  west  of  Tanganyika  an"!  Bangweolo  ai  fi 

as  tbc  SunkuTii  river,  nnd  bi'tween  Utitodea  4°  30'  aad  14°  S.     The  work  of  (.'nptsi 

Leraaire  has  been  ntilized  in  tbe  compilation,  but  the  reoent  roate  anrre^  of  ilt.l 

Grey  buve  not  licen  taken  full  advantage  of    Until  moree^iactsDTveya  have  been  canic 

out,  tbo  greater  number  of  the  poaitions  mnat  be  oonsidered  as  eitremclj  approiimsif 

Spanitb  Oninea.  d'AJvMt 

Muni.    Gnincn  Continentnl  EspaBola.    Por  Enriqui'  d'AImonte.    Scale  I  :  200,0^> 

or  3'IS  slat.  milcH  to  alt  inch.    Vocal  da  la  l  'omisaria   Begia  de  ELtpaQa  eii  el 

Africa  Occidental.   Publicado  de  Beal  Orden  por  el  Ministeiio  de  Eatado.    Madrid, 

1003.     2   ufaecta.       Supplement   to   the    linlelin  de  la  Seal   Boeieiiad    OfogrdSea, 

Madrid,  vol.  uliv.  -■  .  ~i 

The  Bpaiiisb  Weat  African  pnsfcasion  of  Mtmi  is  sitnated  on  the  ooaat  betwtt 
the  Frencti  Congo  and  Gennun  Kamerun  refrionB.  It  is  bat  very  imperfeotly  siploiM 
and  Bucb  mapa  aa  exist  have  been  drawn  from  rough  route  sketches.  The  pron 
ma|>  is  certainly  tlir'  most  complete  that  lias  hitherto  been  pahliahod,  bnt  en- 
bere  many  diatricta  are  left  blank  or  roughly  akcti'liL'd  in.  The  coast-line  haa  bee 
taken  from  tbo  BriliHli  Ailmiraltr  Cliarts  and  other  Lydrographioal  aurreys,  and  tb 
interior  of  tbc  man  ie  drawn  from  the  route-Kurveyo  of  numerous  trnveller^  includini 
tlioBc  of  the  late  SI.  V.  Aa  Chaillu..  ^ 

AlOKtCA. 
Argentine  Bepublic.  Hinitterio  <U  Obna  Pdblica 

Mspa  de   loB   Ferro  Carrilea  de   In   ItepiSblica   Argentina.     ABo   19(»i       8<^e 

1 :  a,(IOO,("iO  or  31-5  stat.  milea  to  an  iucli.     2  sheets.    [Baenoa  Airea]  :  Uiniatifrio 

de  Obraa  Pilblicne. 
An  outline  map  of  the  Argcnlin 
showing  railwnvB  up  to  1001.     There 
Oanada,  Almoa  and  BpMO 

Map  eliowinK   the   Biiilwaya  of  Canada,  to  accompany  the  Annual    Beport  on 

Builway   Stati8ti<'fl.   1SU3.      Scalo    I  ;  2,7::4,48U  or  43  eUt   oiiles    to   an   idcIi. 

Compiled  and  drann  by  A.  U.  Aim™  nnder  tin-  superviaion  of  J.  B,  Spence,  c  K-! 

Chief  Draftanian,  Department  of  R]iilHays  and Caoals,  Canada,   3 sheets.    Pmeated 

by  the  High  Commifionrr  for  Canada, 
Shows  clearly,  in  red,  railways  in  operation  and  under  conatmction  up  to  Januaiy  I 
of  the  preieut  year.     Knch  line  bears  a  nnmber,  coneaiiending  to  a  suDilsr  nomui 
in  an  indei,  frem  which  the  Df>me  can  be  Ibnod,  which  system  pTeventa  erercrowdiig 
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OD  the  map  itself.  No  hillwork  has  boon  attempted.  Apart  from  the  special  object 
for  which  the  map  has  been  published,  it  will  be  useful  for  general  rercronoe,  owing 
to  the  large  scale  upon  which  it  has  been  drawn,  and  the  amount  of  detail  given. 

Oinada.  •    BurTeyor-OtBeral's  Office,  Ottawa 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  8  stat.  mUes  to  an  inch.  Begina 
Sheet  (43),  West  of  Second  Meridian;  rerised  to  Maj  8,  1903.  Spillimacbeen 
Sheet  (89),  West  of  Fifth  Meridian ;  revised  to  June  24, 1903.  Sicamous  Sheet  (91), 
West  of  Sixth  Meridian ;  revised  to  June  4,  1903.  Lytton  Sheet  (94),  West  of 
Sixth  Meridian;  revised  to  June  24,  1908.  Ottawa:  Surveyor-Generars  Office, 
1903.    PreterUed  by  Vie  Surveyor-OeMral  of  Canada, 

These  are  new  editions,  revised  up  to  May  and  June  of  this  year.  They  are 
espedaUy  important  sheets,  inasmuch  as  tbev  are  in  the  vicinity  of  the  Oanadian 
Pacific  railway.  No.  91  (Sicamous)  shows  me  line  fh)m  the  niecillewaet  river  to 
below  Shus?rap. 

Canada.  Canadian  EmigratioB  Separtaent 

Map  of  the  Dominion  of  Canada,  1908.    Scale  1 :  3,674,880  or  58  stat  miles  to  an 
inch.    Issued  by  direction  of  Hon.  Clifford  Sifton,  Minister  of  the  Interior.    From 
latest  information  fornished  by  James  White,  f.b.g.b.,  Geographer,  Department 
of  the  Interior,  Canada.    Ottawa,  1903.    Pruenled  by  the  Oanadian  Emigralion 
Department. 
This  is  a  general  map  of  Canada,  prepared  for  jp^eneral  distribution  amongst  intend- 
ing emigrants  and  others  who  may  be  thinking  of  settling  in  the  Dominion.    Recent 
survey  work  and  reproduction  of  photographs  of  public  buildings,  farms,  and  useful 
statistical  tables  are  given  in  the  spare  spaces  upon  the  map. 


6BVXRAL. 

World..  Darbishirs  and  Stanford. 

Map  of  the  World,  on  an  Equal  Area  Projection,  showiug  Britain  and  all  the 
British  Dominions  beyond  the  Seas.  Oxford :  Darbishire  &  Stanford.  Price  6d. 
Preeented  by  the  PtMithen. 

This  is  a  small  general  outline  map  of  the  world  on  MoUweide's  E^ual  Area 
Elliptical  Projection,  by  which  the  relative  areas  of  countries  are  maintained,  thus 
giving  a  far  more  truthful  representation  of  their  proportion  to  another  than  Mercator's, 
which  is  most  misleading  in  this  respect.  The  British  Dominions  are  coloured  red, 
the  rest  of  the  map  being  in  black.  The  map  measures  about  9  inches  by  18,  and 
a  square  inch  on  any  part  represents  1,600,000  square  miles.  It  is  satisfactory  to  find 
that  an  attempt  is  being  made  in  this  country  to  produce  educational  maps  of  the 
world  upon  this  projection,  which,  whenever  the  question  of  relative  areas  of  different 
regions  is  concerned,  can  be  recommended  for  snowing  the  world  as  a  whole.  The 
drawback  is  that  towards  the  limits  of  the  maps  the  countries  are  distorted  as  to  form 
and  configuration. 

World.  Darbishire  and  Stanford. 

The  Autograph  Hand-maps.  A  new  series  of  penny  outline  maps.  British  Isles, 
scale  1 :  2,750,000  or  43*4  stat.  miles  to  an  inch ;  England  and  Wales,  scale 
1 :  2,000,000  or  31*5  stat.  miles  to  an  inch;  Scotland,  Scale  1;  LiSOO.OOO  or  23-6 
stat.  miles  to  an  inch  ;  Ireland,  scale  1 : 1,500,000  or  23*6  stat.  miles  to  an  inch ; 
Europe,  scale  1;  20,000,000  or  815-6  stat  miles  to  an  inch;  A&ica,  scale 
1 :  30,000,000  or  473*4  stat.  miles  to  an  inch ;  North  America,  scale  1 :  30,000,000 
or  473-4  stat.  miles  to  an  inch ;  South  Amerioa,  soale  1 :  80,000,000  or  4734  stat. 
miles  to  an  inch ;  Australasia,  scale  1 :  80,000,000  or  473-4  stat.  miles  to  an  inch ; 
Greece,  Scale  1 :  1,500,000  or  28*6  stat.  ndles  to  an  inch ;  Italy,  scale  1 ;  4,000,000 
or  631  stat.  miles  to  an  inch;  The  Netherlands,  scale  1:  2,000,000  or  81*5  stat. 
miles  to  an  inch;  Central  Europe,  scale  1 :  7,500,000  or  118-3  stat.  miles  to  an 
inch;  the  Danube  Lands,  scale  1 :  5,000,000  or  78*9  stat  miles  to  an  inch;  The 
Nearer  East,  scale  1 :  15,000,000  or  286*7  stat  miles  to  an  inch ;  the  Mediterranean 
Region,  scale  1 :  12,000,000  or  189*4  stat  miles  to  an  inch.  Oxford  :  Darbishire 
&  Stanford.  Preeented  by  the  PMiehers. 
A  series  of  small  outline  maps  without  names,  on  various  scales,  showing  tho 

general  configuration  of  the  land  by  dull  brown  shading.    They  have  been  carefully 

drawn,  and  are  so  arranged  that  additional  matter,  such  as  geological  features, 

distribution  of  population,  etc.,  can  be  ooloored  upon  them. 

No.  V. — November,  1908.]  2  s 
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World.  FUUf. 

Philip's  *' Diagram"  Hand  Atlas.  Desired  by  B.  B.  Diokioflon,  m.a.,  F.B.O.A., 
iDd  A.  W.  Andrews,  m.a.,  f.r.o.b.  London :  George  PhiUp  ft  Son,  Ltd.  Price 
U.  net.    Presented  hy  the  PMiehen, 

These  are  the  orographloally  coloured  **  Diagram  *'  Hand  Maps  by  Mesare.  Dick- 
inson and  Andrews  which  have  been  noticed  from  time  to  time  in  the  Qeograpkiad 
Journal  as  they  have  appeared.  They  are  now  brought  together  in  atlas  form,  in 
which  they  will  be  doubtless  found  useful. 

World.  Fhilip. 

Philip's  liondon  School  Board  Atlas.  A  series  of  44  coloured  plates,  containing 
over  98  maps  and  plans,  printed  in  colours,  and  8  pages  of  introductory  letter- 
press. Edited  by  George  Philip,  f.b.g.8.  Price  U.  Si,  net. — Philip's  Atlas  of 
Comparative  Geography  for  Junior  Classes.  A  series  of  40  ooloared  plates, 
containing  over  90  maps  and  diagrams,  with  8  pages  of  introduotory  letteipress 
and  index.  Edited  by  George  Philip,  f.r.g.8. — Philip's  Sixpenny  Atlas  of  Com- 
parative Geography.  Edited  by  (George  Philip,  f.b.g.s.  London :  George  Philip 
&  Son,  Ltd.    Preeented  by  the  Publisher ». 

These  are  all  published  with  a  vie  ^  of  supplying  the  present  demand,  which,  it  is 
satisfactory  to  note,  has  been  increasing  of  late,  for  cheap  school  atlases  prepared  in 
accordance  with  the  more  enlightened  methods  of  geographical  education.  In  all  of 
thorn  attention  has  been  specially  given  to  the  representation  of  the  physioal  features, 
and  orographically  coloured  maps  hold  a  prominent  place.  Their  extremely  moderate 
price  will  bring  them  within  the  reach  of  all. 

World.  Stialsr. 

Neue,  neunte  Lieferungs-Ausgabe  von  Stielers  Hand -Atlas,  100  Karten  in  Kup- 
ferstich,  21  and  22  Liefcrung.    G3tha:  Justus  Perthes.    Price  60  pf.  eadipart. 

These  two  parts,  which  are  in  one  cover,  consist  of  the  following  sheets:  No.  26i 
France,  General,  by  0.  Vogol,  1 : 3,700,000.  No.  31,  Spain  and  Portugal,  by  C.  Yogd* 
1 : 8,700,000.  Nos.  44  and  45,  Russia,  sheets  1  and  2, 1 : 8,700,000,  by  H.  Kehnert  and 
H.  Habenioht.  The  sheets  of  Franoe  and  Spain  are  revisions,  bat  those  of  Bussia  are 
entirely  new. 

0HABT8. 

Admiralt J  Charts.  Hjdrographie  D^artment,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
July  and  August,  1903.    Presented  by  the  Hydrographic  Deparfmenty  AdmiraUy, 

No.  lDch««. 

1859  m  =     4*6    England,  west  coast : — ^King  rood.    Is,  6d. 
3337  m  =     6*9    England,  east  coast.    Biver  Thames : — London  Bridge  to  Wod- 

wich.    28.  6d. 
1471  m  =  20*8    Ireland,  cast  coast: — Kingntown  harbour.      Is.  6d, 
334.1  m  =     40    France,  north-west  coast : — Chenal  du  Four.    2s.  6d. 

3342  m  =  1^!^!  Greece.    Port  Kaio :— Githion.    li.  W. 

3317  m  =  3-0      Newfoundland,  east  coast :— Thimble  Tickles  to  Bagg  head,  in- 

cluding Now  bay.    3«. 
3373  m  =  4'85    West  Indies.    Puerto  Bico  Island : — Mayaguez  bay.     Is.  6<i. 
478  m  =  7  36    West  Indies.    Puerto  Bic3  :~Port  San  J  nan.    Is.  6d. 
no-jfi      _  /2^\  Plans  on  the  north  coast  of  South  America: — Approaches  to 
**^'^™  •"  \90/     Guanta  harbour.    Quanta  harbour.    U.Sd. 

3318  m  =  005    South  America,  west  coast:— St  Elena  point  to  Golf  of  Dnlce. 

2t.  6d. 
3327  m  =  0*24    Mexico,  south-west  coast :— Cape  San  Lucas  to  Espizito  Santo 

and  Sta.  Margarita  Island.    2s.  6(2. 
2- 


3193  m  = 


.A      \ 

.^.qgl Philippine  islands.    Port  Sebu  and  approaches: — Sebu  andhor- 
n.i  I      age,  Tinaan  anchorage.    2«. 

3329  m  =   '5*0    China,  east  coast.  Mirs  bay :— Tolo  harbour  and  a4}Ment  anchor- 
ages.   3«. 
3334  m  =     0*16  Japan,  Nipon  island,  east  coast.    Tokyo  to  Sendai  bay.     2s.  Gd, 
2655  m  =     31     Nipon,  south  coast : — Approaches  to  Sliimoda  harbour.     If.  6d. 
1915  m  =     3  9    Nipon,  Eii  channel:— Tanabe  Wan.    Is.  6d. 

QQTR  ^        /7  0\  Plans  on  the  south  coast  of  Japan.    Hososhima  Ko.    Shimisn 
3375  m  =  |^.qJ       g-^     j^  ^^  ^ 
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288  m  =  jglg}  Buwian  Tariary :— Ussuri  bay.    (Plan :   Andriva  bay.)    2$,  ed. 

3382  m  =     0*5    New  Zealand,  North  island,  east  coast  .-—Mercury  bay  to  Town 

point.    2b.  6d. 
479  West  Indies.   Anchorages  in  Puerto  Bico  island.   Plan  added  :— 

Port  Arecibo. 
632  Walfisch  bay  to  Orange  riyer.    New  plan :— Possession  Road. 

2597  China  sea.    Banke  strait.    Plan  added : — Muntok  road. 

1622  Ports  in  the  Philippine  islands.    Plan  added  :— Parasan  harbour 

and  approaches. 
8216  Japan.   Plans  on  the  east  coast  of  Nipon  island.  Plans  added : — 

Oginohama  ko.    Hirota  wan. 
857  Japan.    Harbours  in  Kii  channel.    New  plan :— Osaki  bay. 

(/.  D.  Potter,  Agent.) 

Charti  OaiMallad. 

Ho.  Canoelledby  No. 

1869   Kingioad.  {"^mn^^ 1859 

1471    Kingrtown  harbour.       {^«^>:£,\,„  ^„y^„ ,471 

1685    Gythiom.    Plan  on  this\New  plan. 

sheet.  j     PortKaio.    Githion  (Gythiuro)      .    .    .    3312 

479    Mayaguez    bay.      Plan  1  New  plan. 

on  this  sheet.  /    Mayaguez  bay 3373 

478    Port   San    Juan.      Port  jNew  plan. 

Arecibo.  /    Port  Ban  Juan 478 

1528    Ports    and     anchorages] 

on  the  north  coast  of  South  New  plan. 

America.      Plan   of  Guanta      G  uanta  harbour 3370 

harbour  on  this  sheet  j 

682    Walfisch  bay  to  Orange) ^^^    .^„ 

s:rhi.sr'^'^'^*'''*T^--^--^ "='^ 

New  plan. 
Approaches  to  Shimoda  harbour   .    .    .     2G5r> 


2655    Simoda  harbour. 

857    Harbours    in    the     Kii 
dhannel.      Plan    of    bay   of 


New  plan. 
Tanabe  wan 1915 


Tanab^  on  this  sheet. 

Oharts  that  haTe  roaalTed  Ii^portaiit  Oorreetions. 

No.  8088,  Norway :— Biomsud  to  Kristiansund.  2274,  White  sea,  sheet  yi.  :— 
Kamennoi  point  and  Unshaya  inlet,  etc.  2276,  White  sea,  sheet  viil: — Buin 
point  to  SharapoT  head.  2970,  Novaya  Zemlya :— Sukhoi  Noe  to  north  Gusini 
Ncs.  8085,  Plans  in  Noraya  Zendya.  1461,  Italv :— Genoa.  280,  Newfound- 
land : — Notre  Dame  bay.  314,  North  America : — Bi?er  St.  Lawrence,  Ori^naux 
Soint  to  Goose  island.  519,  North  American  lakes : — Lake  Huron.  858,  United 
tates,  east  coast:— St.  Andrew  sound  to  St  John*s  river.  1911,  United  States, 
west  coast: — Approach  to  Juan  de  Fuca  strait.  684,  British  Columbia :— Port 
Harvey.  40,  India,  west  coast :— Karachi  harbour.  2149,  Eastern  archipelago : — 
Banka  strait.  942b,  Eastern  archipelaeo,  eastern  portion.  999,  Biam : — Bangkok 
river.  1459,  China,  east  coast :— HongKong  harbour.  1602,  China : — Approaches 
to  the  Yang-tse-kiang.  861,  Russian  Tartary : — Biver  Amur,  sheet  i  862,  Bussian 
Tartary :— Kiver  Amur,  sheet  ii.  2119,  Australia,  east  coast : — Newcastle  harbour. 
764,  Pacific  (western): — New  Hanover,  New  Ireland,  and  New  Britain.  1423, 
New  Zealand : — Port  Nicholson. 
(/.  D.  Potter,  Agent.) 

V«rtli  Atlantic  Ocean  and  Xediterraaean  Baa.  Xetaorologioal  Ofiee . 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  September  and  October, 
1908.  Loudon :  Meteorological  Office.  Prioe  6d.  Prttented  by  (he  Meteorologieal 
Q/ioe,  London. 

Vnited  Statsi  Oharts.  United  States  Hydrographio  Offlee. 

Pilot  Chart  of  the  North  Atlantic  for  August  and  September,  and  of  the  North 
Pacific  for  September  and  October,  1908.  U.S.  Hydrographic  Office,  Washington, 
P.O.    Presented  by  the  U.8,  Hydrographie  Qffiee, 
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AbyitiiiU.  ffiadUp. 

Sixty-throo  Photographs  of  AbyniDiA,  taken  by  Lord  Hindlip.     PreseiUed  hy  Jjnrd 
HindUp. 

Many  of  these  photographs  sorre  well  to  illustrate  the  natifea  and  ohoraoter  of  the 
country  through  wnich  Lord  Hindlip  travelled,  and  thesnbjeota  are  well  aeleoted. 

(1)  The  expedition's  camp  in  the  Oderali  oountry ;  (2)  Bridge  over  Hawaah  river, 
south  of  Addis  Abeba,  built  oy  Indian  workmen ;  (3)  Two  of  Lord  Hind  lip's  Somalis: 
(4)  Four  of  Lord  Hiodlip's  Abyssinian  mule-men ;  (5)  Native  bridge  oyer  a  tributarv 
of  the  Katara  river;  (6)  Gallas  at  Sidamo:  (7)  Jibouti;  (8)  Jibouti  railwav; 
(9)  Lord  Hindlip  and  two  of  his  boys;  (10)  Polo  at  Addis  Abeba ;  (11)  liepers,  south- 
west of  Lake  Zwai ;  (12)  Mr.  F.  W.  Whitehouse  and  two  boys :  (13  and  37)  Odeimli 
women ;  (14)  Abyssinian  priests  begging  at  British  agency ;  (15)  Tree  bridge 
north-east  of  Lake  Margherita;  (IC)  A  river-bed;  (17)  (^raini^^  a  dry  river,  Gnguna 
oountnr ;  (18)  Market-place  at  Wessa;  (19)  Five  or  Lord  Hindlip^s  Abyssinians; 
(20)  The  caravan  in  the  bush :  (21)  A  zebra ;  (22)  Entrance  to  briage  over  Ha  wash 
river,  south  of  Addis  Abeba,  made  l)y  Indians :  (24)  The  kitchen  of  the  expedition ; 
(25)   Oallas  hunting;    (26)   The  cook  box;    (27)   Shelter  made   of   oamel   mats: 


Zwai;  (34)  Galla  watch-hut  in  tree,  used  by  natives  to  watch  their  cropti;  (35)  A 
tributaiy  of  the  Margherita:  (86)  Crossing  a  river;  (38)  C^amp  at  Ghobe;  (39)  The 
Hawash  river;  (40  and  41)  (lalla  chief,  south-west  of  Lake  Zwai;  (42)  Abyssinian 
huts  at  Balghi;  (43)  Oderali  natives;  (44)  Oderali  camels  shifting  village:  (45) 
British  agency,  Addis  Abeba ;  (46)  Oolonel  Harrington  and  Oaptain  Duff;  (47)  Harar : 
(48)  Colonel  Harrington's  escort;  (49)  3Iaki  river:  (50)  Track  east  of  I^ake  Mar- 
gherita; (ol  and  r)2)  Katara  river;  (.IS  and  54)  Crossing  Katara  river;  (5r»)  Track 
south-oast  of  Lake  Zwai;  (56)  Grossing  a  comer  i)f  Lake  Zwai;  (57)  Islands  in  Lake 
Zwai;  (58)  Gallas:  (59)  Zwai  Galla  women:  ((K))  Zwai  Oallas;  (61)  (iallas  east  of 
Lake  Zwai ;  (62  and  (»3)  Gtillas  west  of  Lake  Zwai. 


Argentine  Bepublio.  

l*hotograph  of  the  Aiagnetic  and  Meteorological  Observatory  on  the  Island  of  Ano 
Nuevo.    Presented  hy  the  MinUterio  de  Marina,  BepMioa  Argentina. 

Burma.  Stembarg. 

Twenty*8ix  Photographs  of  Burma,  taken  by  F.  B.  Sternberg,  Esq.     Pre9enied  by 

F.  B.  Sternberg,  E^. 
These  form  a  welcome  addition  to  the  photographs  which  Mr.  F.  Sternberg  has 
previously  presented  to  the  Society,  of  regions  he  has  visited.    They  are  a  remarkably 
dear  little  set,  principally  of  river  scenery  and  pagodas. 

(1)  Group  of  Shans  returning  from  a  pUgrimage;  (2)  Shive  Dagon  pagoda, 
Rangoon;  (3)  Buddhist  priest  at  morning  prayer;  (4)  Morning  devotions,  Shive 
Dagon  pagoda,  Rangoon ;  ^5  and  6)  Chapels  and  altars  in  the  Shive  Dagon  pagoda ; 
(7)  A  quiet  smoke;  (8)  Moat,  bridge,  tower,  and  wall,  Mandalay;  (9)  Bntranoe  to 
ez-king  Theebaw*8  palace,  Maudalay;  (10)  Summer-house  in  garden  of  palace; 
(11)  The  queen's  apartments:  (12)  My  dormitory,  Upper  Burma  club;  (l:{)  The 
(Centre  of  the  Universe,  Mandalay ;  (14)  G^eneral  view  of  the  450  pagodas,  Ifandalay : 
(15)  One  of  the  450  pagodas ;  (46)  Engraved  stone,  with  Sanscrit  inscription  of  one 
of  the  Holy  Books  of  Buddhism  under  one  of  the  450  pagodas,  Mandalay ;  (17)  Ira- 
wadi  Oompany's  steamer  BedoOj  with  a  flat  on  either  side;  (18)  Indian  steersman  and 
Burmese  pilot  on  tlie  steamer  Beeloo;  (19  and  20)  Native  passengers  on  the  steamer 
Bedoo;  (21)  Kice-boat  on  the  river  Irawadi;  (22)  Bice-boat  on  the  river  Irawadi, 
showing  carved  stern;  (23)  Fort  Mlnhla;  (24)  Teoangyat,  on  the  Irawadi;  (25) 
Burmese  passengers  coming  off  the  steamer  in  a  dugout ;  (26)  Shivesandaw  pagoda, 
Frome. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeetlon  of  Fhot» 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  l^Uows 
of  the  Booiety  who  have  taken  photographs  during  their  travelB,  woiild 
forward  oopies  of  them  to  the  Map  Curator*  by  whom  thsiy  will  be 
aoknowledged*  Should  the  donor  have  purchased  the  photograi^ha*  it 
will  be  useftd  Ibr  refiwenoe  if  the  name  of  the  photographer  and  his 
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FRESH-WATER  LOCHS   OF  I 

SCOTLAND. 

PLATE  I— LOCH  TUMMEL. 

MURRAY   AND    PULLAR. 
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FRESHWATER   LOCHS   OF 
SCOTLAND. 

PLATE   n.— LOCH   TAY. 

MURRAY  AND   PULUAR. 
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FEESH-WATER   LOCHS   OF 
SCOTLAKD. 

PLATE   m— LOOH   TAY. 

MURRAY    AND    PULLAR. 
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PLATE  IV.— LOCHS  DERCU- 
PLAJ  LICH,  SCOLY,  ORDIE, 

NA  CRAIGE  AND  KENNARD, 
SKIACH. 

MURRAY   AND   PULLAR. 


FRESH-WATER    LOCHS    OF 
SCOTLAND. 

PLATE  v.— LOCHS  BROOM, 

ESSAN,  LOCHANS   BREA 

CLAICH,   NA   LAIRIGE, 

LOCHS  DAIMH  AND  GIORRA. 

MURRAY    AND    PULLAR. 
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EXPEDITION  TO  CAUPOLICAN  BOLIVIA,   1901-1902.* 

By  Dr.  JOHN  WILLIAM  EVANS. 

I  LEFT  Southampton  on  Jane  26,  1901,  in  charge  of  an  expedition 
despatched  bj  Sir  Martin  Conway  to  explore  the  diBtriot  of  Canpolioan 
and  the  adjoining  region  to  the  north-east  of  the  Andes  of  northern 
Bolivia.  The  personale  of  the  party  consisted  of,  besides  myself,  Mr. 
Gerard  N.  Watney,  civil  engineer  and  surveyor  ;  Mr.  John  Turle,  of  the 
Redruth  College ;  and  Mr.  R.  S.  Williams,  of  the  New  York  Botanical 
Gardens,  Bronx  Park,  New  York  City.  Many  of  the  surveyiog  and 
meteorological  instruments  that  we  took  with  us  were  lent  by  the 
Society. 

We  arrived  in  La  Paz  on  August  13,  and  were  furnished  by  the 
Government  with  letters  of  introduction  to  the  officials  in  the  region 
we  were  to  visit,  and  other  facilities.  We  left  again  on  the  26th  for 
Sorata,  which  we  reached  three  days  later. 

There  are  two  principal  routes  from  Sorata  across  the  Cordillera. 
One,  by  Tipuani,  follows  a  transverse  valley  which  commences  im- 
mediately to  the  north-west  of  Illampu  and  runs  north-eastward  to 
Huanay,t  at  the  confluence  of  the  river  Tipuani  with  the  Mapiri. 
The  other,  which  we  took  on  this  occasion,  lies  further  to  the  north- 
west, and  skirts  the  great  Sorata-Mapiri  transverse  valley  for  some 
distance. 

We  left  Sorata  on  September  8,  and  ascended  the  Ticunhaya  spur, 
on  the  foot  of  which  the  town  stands,  to  the  point  where  the  tracks 
diverge — to  Tipuaui  and  Huanay  on  the  right,  and  to  Puerto  Mapiri 


*  Read  at  the  Boyal  Geographical  Society,  June  22, 1903.    Map,  p.  724. 
t  Or  Guanay.     Indian  place-names  are  spelt  in  this  paper  in  accordance  with  Spanisli 
orthography ;  hu  is  sounded  like  to,  and  gu  before  a  and  o  has  nsaally  the  same  sound. 
No.  VI.— December,  1903.]  2  t 
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and  we  passed  several  small  farms  where  crops  are  grown  to  supply 
the  rubber-collectors  in  the  valleys  below.  They  also  serve  as  sana- 
toria,  for  they  are  comparatively  cool,  and,  in  the  matter  of  health,  all 
that  could  be  desired.  From  one  of  these,  known  as  Villa  Bella,  a 
side  track  runs  ofif  to  Tipuani,  but  it  was  said  to  be  in  a  bad  condition. 
From  the  last  hill  a  rapid  descent  and  a  short  journey  through  tropical 
vegetation  brought  us  to  Puerto  Mapiri  (1610  feet  m.c.),*  on  the  right 
bank  of  the  river  of  the  same  name.  This  village  consists  of  a  number 
of  huts  constructed  of  a  framework  of  unhewn  timber,  with  walls  filled 
in  with  small  poles  about  half  an  inch  apart,  so  as  to  leave  a  free 
current  of  air.  The  largest  huts  are  used  as  storehouses  for  the  mer- 
chandise, which  is  here  transferred  from  mules  to  rafts  and  vice  verad. 

A  stay  either  at  Mapiri  or  Charopampa,  at  the  other  side  of  the  river, 
of  more  than  a  few  hours  is  apt  to  result  in  an  attack  of  malaria.  At 
the  latter,  where  we  stayed,  I  noticed  the  presence  of  anopheles,  the 
mosquito  which  has  been  shown  to  act  as  carrier  of  the  plcismodium 
malaria.  Although  the  connection  between  the  mosquito  and  the 
disease  is  still  disbelieved  by  the  Bolivians,  it  has  long  been  an  article 
of  faith  among  the  Indians  of  the  low  country.  The  Aimar4  Indians 
who  undertook  the  transport  of  our  stores  from  Sorata  to  Mapiri  were 
quite  aware  that  it  was  dangerous  to  spend  the  night  in  a  malarious 
locality,  and  insisted  on  stopping  in  the  afternoon  at  La  Yacqueria,  one 
of  the  last  hills,  so  that  they  could  descend  to  the  village  early  in 
the  morning  and  return  to  their  camp  before  nightfall. 

The  Indians  who  form  the  crews  of  the  rafts  belong  to  the  Leco 
race,  entirely  distinct  in  language,  character,  and  features  from  the 
Aimards  of  the  Cordillera.  Most  of  them  live  near  Huanay,  but  they 
also  oonstitute  the  population  of  Aten.t 

We  left  Charopampa  with  part  of  our  stores  on  two  callajpas  (pr. 
kaiy4pos),  a  name  applied  to  a  combination  of  two  or  three  small  rafts, 
or  "  haUas^^  on  September  26,  and,  camping  one  night  on  a  river-beach  or 
playa^  reached  Huanay  early  the  next  day.  At  Mapiri  the  hills  of  slate 
and  Bubrecent  conglomerate  leave  a  oonsiderable  extent  of  lower  ground 
near  the  river,  but  further  on  they  soon  close  in,  and  the  stream  runs 
in  a  narrow  uninhabited  valley  till  Huanay  is  approached,  when  it 
opens  out  again,  and  small  plantations  and  huts  are  seen  from  time  to 
time  by  the  river-side.  The  hills  on  both  sides  are  exploited  for  india- 
rubber. 

Huanay  X  stands  on  the  right  bank  of  the  river,  on  the  alluvial  land 
just  above  the  mouth  of  the  Rio  Tipuani.  It  is  the  centre  of  the  river 
navigation,  the  port  for  the  Tipuani  route  across  the  Cordillera,  and  an 


*  The  Bite  of  a  miBsioo  founded  bj  the  AngOBtiDS ;  tranaferred  to  the  FracciBcaDS 
in  1796  ((2),  p.  Ill),  but  sinoe  abandoned. 

t  They  are  probably  identical  with  the  Indians  known  as  ChnnchoB  or  Cambas. 
X  1400  feet  m.c.  ;  formerly  a  FranciBcan  miBsion. 

2  T  2 
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th«  metamorphosed  roc^s  give  plava  to  ilatee.  These  bood  show 
signs  of  decomposition,  weathering  in  batid§  to  a  red  lateritio  clay, 
and  before  long  the  whole  mass  of  the  slatea  has  passed  into  laterite. 
In  this  Eoft  material  the  tralHo  has  worn  a  deep  channel,  bo  narrow 
that  it  is  often  ditticult  or  impoeeible  for  a  loaded  mule  to  pass. 
Beds  of  alluvial  gravel  are  iir>w  frequently  met  with  high  np  above 
the  river,  and  sometimes  form  considerable  clifis.  In  former  times 
auriferous  layers  interstratified  in  these  deposits  were  exteusively 
worked.  A  little  further  on  the  track  gains  the  graesy  heights  of 
Pauianla  (3415  feet),  from  which  magnificent  views  are  obtained.  A 
long  desoent  to  the  river  follows,  and  a  point  is  soon  resohed  where 


the  bills  recode,  leaving  a  wide  and  fertile  valley ;  this  is  followed 
by  a  narrow  gorge  (Enoaiiada  de  la  Ooeva),  which  opens  out  i^aia  as 
Tiptiani  1 1820  feet  m,c.  1  is  approached. 

This  once  busy  mintDg  centre  has  dwindled  to  very  small  pro- 
portions. There  is  no  reason  to  believe  that  the  deposits  are  worked 
oat,  but  the  difficulty  in  obtaining  clear  titles  is  a  serious  hindrance 
to  the  investment  of  capital.  Only  a  few  huts  are  now  standing,  and 
scant  traces  remain  of  the  former  extent  of  the  place.  At  some  points 
crumbling  mud  walls  may  still  be  diBtinguislied  amidst  the  tropical 
vegetation,  and  elsewhere  abandoned  machinery  is  rusting  in  the  fortsr. 
Malarial  fever  is  prevalent;  the  climate  is  very  damp,  and  a  ohiHy 
wind  blon's  down  the  valley  at  night. 
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oargoes  have  been  lost  in  the  passage.  It  is  easiest  to  pass  at  high 
water,  but  even  then  large  stationary  waves  below  the  fall  break  com- 
pletely over  the  halsas. 

A  small  outcrop  of  limestone  occars  near  Nube,  a  point  at  which  two 
streams,  one  on  either  side,  enter  the  main  river,  bnt  with  this  exception 
the  river  runs  for  a  long  distance  entirely  through  sandstone.  At  first 
it  is  hard  and  massive,  and  rises  into  considerable  hills,  bat  these  are 
afterwards  replaced  by  lower  elevations  of  soft  sandstone  and  con- 
glomerate, both  of  which  are  usually  red  in  colour  and  dip  at  a  lower 
angle.  In  one  of  the  earliest  cli£fs  presented  by  the  rocks  last  referred 
to,  rude  representations  of  the  san  and  moon  have  been  carved,  and  are 
supposed  to  represent  Manco  Capac  and  Mama  Oello,  the  founders  of  the 
Inca  dynasty.  The  site  of  some  Leco  huts  in  the  vicinity  is  known  as 
Incahuara  (Inca-wara),'* 

Hills  of  the  harder  sandstone  are  again  met  with  near  Chiniri,  or 
Saniri,  where  the  river  flows  in  a  deep  valley.  Below,  the  softer  sand- 
stone reappears  and  continues  till  the  Caca,  after  repeated  convolutions, 
unites  its  waters  with  those  of  the  large  river  variously  known  as  the 
Beni,  Bopi,  and  Bio  de  La  Paz.  From  Betama  downwards  the  river 
sands  are  often  auriferous,  and  traces  of  gold  have  been  also  found  in  the 
older  conglomerates. 

The  united  stream,  which  takes  the  name  of  the  Beni,t  flows  for  some 
distance  to  the  north-west  along  the  margin  of  hills  of  soft  sandstone 
which  are  the  foothills  of  a  lofty  mountain  range  stretching  like  the 
Ousali  ridge  north-west  and  south-east.  At  last  the  river  turns  suddenly 
to  the  north-east,  and  makes  its  way  first  through  the  soft  sandstone  ridge 
and  then  through  the  higher  range,  formed  of  hard  sandstone,  in  the 
gorge  of  Beu.  At  one  point  this  contracts  to  a  narrow  chasm  with 
vertical  sides,  where  the  water  moves  slowly  in  a  deep  channeLf  These 
mountains  may  be  referred  to  as  the  Beu  range.  Some  miles  of  more  or 
less  open  valley  follow  till  another  range  is  approached,  at  the  foot  ot 
which  the  Bio  Chepite  or  Sepita  joins  on  the  left  bank.  These  moun- 
tains, conveniently  described  as  the  Chepite  range,  are  pierced  by  a 


*  We  stayed  for  some  time  in  a  grove  of  a  tall  bamboo-like  grass  known  as  the 
«haro  {Qynerium  mgtUaU)  on  the  left  bank  of  the  river,  where  it  turns  sharply  to  the 
south  jnst  below  Maqniqne  (see  map).  Here  a  long  series  of  aneroid  readings  gave  an 
altitude  oflKM)  feet. 

t  Beni  signifies  *'  wind  '*  in  Tacana.  The  river  is  also  known  as  Dea  Mann  (man 
riyer),  Dia  or  Dea  Beni,  Gnaraynya  (riyer  of  the  Gnarayos),  and  Bio  de  loe  Omapaloas 
or  Amapalcas,  (1)  pp.  1,  14.  Manu  (Araona),  mayo  (Quichua),  -apo,  -api,  -^monas, 
-imanas,  -dmas,  hudra  (Leoo),  para,  and  ynyo  (Pacaguara)  all  appear  to  signify  **  riyer.*' 
Jene  (Pacagnara)  and  ena  (Tacana  and  Cavineiia)  are  similarly  used,  but  properly 
mean  '*  water." 

X  Just  aboye  this  point  there  was  a  dangerous  rapid  known  as  KI  Beu,  Yeo,  or 
Cruz  Tumsi,  caused  by  large  blocks  which  had  fallen  into  the  riyer-bed,  but  these 
obstacles  were  not  apparent  when  I  passed  (1)  p.  H,  (3)  p.  19,  (10)  p.  147. 


EXPEDITION  TO   CAOPOLICAS   BOLIVU,   1901-1902. 


60!> 

is  the  most  Berious  oomplaint.  The  inbabitauts  are  mainly  balf-breeds 
and  Indians,  the  latter  being  partly  Napos,*  and  partly  Tacana-epeakint; 
Indiana  from  Tamupasa,  Ixiamaaand  San  Joae.  Strn  Itnena  Ventura  was 
formerly  a  mission  of  the  Franciacana. 

In  Juno,  1902,1  visited  Reyeat  It  's  reached  in  eeTen  or  eight 
hours'  journey  through  a  ewanipy  forest  snd  rather  drier  pasture 
counlry.  Goods  are  mainly  transported  hy  means  of  carta  with  large 
Bolid  wheels  drawn  by  four  to  six  bullocks,  along  a  iratk  whioh  has 
been  cleared  to  a  sufficient  width.  Reyes  ia  situated  on  one  of  the 
areas  that  rise  slightly  above  the  general  level,  and  are  known  as 
islands.      The  population    (ocBiste    mainly  of  Indians  who  speuk  the 


[ 


M^aropa  laoguage.  It  is  connected  by  a  waggon-track  with  Santa  Anno 
on  the  Jlamory.  Large  herds  of  cattle  graze  In  the  surrounding  i-egion. 
Formerly  horses  were  almost  as  numerous,  but  some  fifty  years  ago 
they  were  killed  off  by  an  infectious  disease  known  as  the  iienU-  that 
came  from  Brazil. 

At  San  Ilueua  Ventura  there  was  great  difficulty  in  obtaining 
traDsport  to  Tumupasa,  consequently  the  whole  party  could  not  travel 

•  Probably  a  local  nnnio  for  IndinnB  frr,m  the  Mnaulatn  (Mmlre  de  Dipb)  ami 
Orton, 

t  It  licB  north-eBst  of  Rarunftbnqno.  The  flrat  site  wa*  on  an  Ulnnd  now  known 
KB  Pneblo  A'iojo,  on  the  woat  ride  of  tbo  Bern",  sepamteii  from  San  Bnenn  Ventnrii  by  a 
Bmsll  branch  of  ihe  rirur,  {2)  |i.  :«,  oiling  R.  P.  FrunPiaw.  J»»ler  Eder. 
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together.  1  left  on  November  23  on  foot,  with  abont  a  dozen  Indian 
porters  (cargadores),  for  whose  serviceB  I  was  indebted  to  the  kindneis 
of  E.F.  Fr.  Pablo  Fernandez  of  Tnmupasa.  These  men  are  cheerfnl 
and  good  natured,  but  have  little  idea  of  consulting  the  convenience 
of  the  traveller.  Only  one  of  those  with  me  spoke  much  Spanish,  and 
I  found  myself  put  to  considerable  inconvenience  from  want  of  my 
stores,  the  carriers  of  which  went  on  their  way  independently.  The 
track  followed  was  roughly  parallel  to  the  outer  slopes  of  the  Bala-Snsi 
mountains.*  About  3  or  4  yards  wide  had  been  cleared,  but  this  space 
was  often  obstructed  by  fallen  trees ;  portions  were  rather  swampy,  but 
it  was  on  the  whole  much  better  than  the  road  to  Beyee.  Shelters 
(tambo8\  coDsisting  of  a  thatched  roof  supported  by  substantial  upright 
pieces  of  timber,  but  without  sides,  were  provided  in  two  or  three  places. 
I  crossed  numerous  streams  flowing  from  the  hills  to  the  plain ;  their 
beds  were  filled  with  sandstone  rocks,  angular  or  partially  rounded, 
and  continued  for  some  distance  into  the  forest,  terminating  at  the  foot 
of  the  gentle  slope  where  the  low  swampy  ground  is  reached,  which 
is  under  water  during  the  wet  season. 

Tnmupasa  is  situated  on  the  higher  part  of  a  slope  of  this  character 
at  about  1435  feet  above  the  sea.  Glose  at  the  back  rise  angular  hills 
of  friable  sandstone,  which  require  some  care  in  climbing,  as  the  rook 
is  treacherous.  In  front  the  village  looks  over  the  forest  of  the  central 
Amazonian  plain,  which  at  first  sight,  with  its  wide  uniform  expanse 
and  unbroken  horizon  extending  through  half  a  circle  at  a  distance  of 
nearly  40  miles,  presents  a  startling  resemblance  to  the  open  sea. 

Tnmupasa  is  a  Franciscan  mission,  and  was  founded  about  the  end 
of  the  seventeenth  century,  though  the  earliest  entries  in  the  church 
register  date  from  1746,  (2)  p.  41.  Its  first  site  was  in  the  valley  of  the 
Yariapo,  on  the  other  side  of  the  mountains.!  The  inhabitants  consisted 
of  the  Indians  from  the  surrounding  country.^  The  locality  proved  so 
unhealthy  that  the  mission  was  moved  to  the  present  site,  which  is 
remarkable  for  its  freedom  from  disease  and  insect  plagues.  The 
temperature  is  low  for  so  small  an  altitude  in  the  tropics.  The  rainfall 
is  abundant,  but  the  water  soon  runs  off  the  surface.  The  soil  in  the 
immediate  vicinity  of  the  village  is  so  stony  that  little  can  be  grown 
in  it,  but  most  of  the  inhabitants  have  fertile  farms  or  chacras  in  the 
lowlands  at  distances  varying  from  one  to  six  leagues.  There  are  about 
forty  houses,  besides  a  well-built  church,  belfry  standing  apart,  and 


*  I  UBe  this  as  a  convenient  name  for  the  doable  range  of  hills  immediately  aoDth* 
wo6t  of  Rnrenabaqne.  Armentia  calls  it  *'  Ultimo  limite  de  la  Serrania/'  (1)  oorrection 
to  map  ;  President  Pando,  the  *'Serrania  de  Tamupasa,'*  (11)  p.  197. 

t  Its  original  title  was  Santissima  Trinidad  de  Yariapo,  (5)  p.  24.  Tumupasa 
means  "  white  stone.** 

X  These  were  of  the  Pamaino  and  Saparuna  tribes,  (5)  p.  6 ;  but  Tac&naa,  MaroanisY 
ToromoDas,  Araonas,  and  ChilliuTos  are  also  represented  in  the  population,  (1)  p.  5. 
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a   two-storied  oonvent,  which  is  used  both  as  the  residenoe  of  the 
missionary  and  as  a  school. 

A  little  over  30  miles  north  of  Tnmnpasa  is  a  somewhat  smaller 
mission — that  of  Ixi&mas  * — ^which  was  visited  by  Mr.  Watney  and  Mr. 
Williams  to  determine  its  position  and  make  botanical  collections. 
The  ronte  is  for  some  distance  nearly  parallel  to  the  moontainSy  and 
similar  to  the  latter  portion  of  the  track  from  San  Buena  Ventura  to 
Tamnpasa.  At  a  distance  of  about  20  miles  it  turns  more  towards  the 
north,  and  as  it  recedes  from  the  mountains  a  lower  level  is  reached, 
and  the  ground,  which  appears  to  be  often  overflowed,  is  softer  and  full 
of  mud-holes.  Two  large  open  spaces,  or  pajonalei^  were  passed  where 
the  rank  grass  grew  to  a  height  of  5  feet. 

Ixiamas  stands  at  a  height  of  730  feet,  at  a  distance  of  about  6  miles 
from  the  outer  slopes  of  the  north-western  extension  of  the  Bala-Susi 
range,  on  a  bank  of  consolidated  sand  some  40  feet  above  a  stream, 
the  Tacasu,  a  tributary  of  the  Hundamo,  which  is  gradually  wearing 
it  away.  All  round  are  stretches  of  marshy  pasture  land  which  support 
large  numbers  of  cattle.  Here  and  there  are  slightly  raised  and  drier 
strips  covered  with  small  trees,  including  the  rubber-bearing  Hevea. 
In  the  rainy  season  the  surrounding  country  is  inundated  to  such  an 
extent  that  a  loaded  mule  cannot  pass.t 

In  July  and  August  some  of  the  inhabitants  make  their  way  down 
the  Tequeje  to  the  Beni  to  catch  fish.  There  is  a  track  to  the  north- 
ward to  the  Manutata^  by  the  sites  of  the  abandoned  missions  of 
Santiago  de  Pacaguaras  and  Carmen  de  Toromonas,  which  has  been 
occasionally  traversed,  (1)  chap.  vi. ;  (2)  pp.  148-151.  President  Pando 
twice  reached  Ixiamas  from  the  north-west,  (11,  12). 

The  Indians,  both  of  Tumupasa  and  Ixiamas,  speak  the  Taoana 
language,  which  is  allied  to  the  Maropa  of  Beyes,  and  the  idioms  spoken 
by  the  Toromonas  and  Araonas  of  the  Manutata  and  Beni.  For  a  long 
time  the  Indians  retained  many  of  their  ancient  rites  and  customs,§  and 
even  now,  in  the  excitement  of  the  feasts  when  the  crops  are  sown  or 
reaped,  they  sometimes  worship  their  ancient  deities.     There  are,  I 

*  Founded  about  the  same  time.  Its  Inhabitants  are  Tacanas,  Toromonas,  and 
Araonas,  by  origin,  (1)  pp.  5,  14 ;  see  also  (5)  p.  25. 

t  It  is  believed  that  a  force  sent  by  the  Inca  Yupanqni  to  oonqner  the  low  oonntry 
marched  past  Ixi&mas  and  Tumupasa  to  Masu«  which  has  been  identified  with  the 
district  of  Mojos.  It  is  possible,  however,  that  Musu  may  have  been  a  locality  on  the 
river  Mosoj-buaico  or  Lanza;  see  also  (1)  p.  18.  Subsequently,  in  15S9,  Anzorez  de 
Campo  Bedondo  took  the  same  route,  and,  passing  by  Zama  (Ixi&mas,  formerly 
written  Ysiamas)  and  the  river  Amapaloas  (the  Beni),  reached  a  large  river  flo?ring 
from  cast  to  west,  which  Colonel  Ohurch  believes  to  have  been  the  Rio  Grande  branoh 
of  the  Mamor^,  (8)  p.  145 ;  (1)  p.  14. 

X  Viz.  **  river-father"  in  the  Araona  dialect.  It  is  also  known  as  Mayu-tata  (with 
the  same  meaning),  Manu-ena  (river  mother),  Manu-manu  (great  river),  Amara-mayu 
(snakes'  river),  and  Madre  de  Dies,  (8)  p.  146 ;  (13)  p.  11. 

§  (7)  p.  165. 
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believe,  non-Christian  Indians  (harharoa),  Taoanas  or  Toromonas,  living 
in  the  neighbouring  forests,  and  it  is  probable  that  there  is  an  under- 
standing between  some  of  the  Christianized  Indians  and  their  wilder 
brethren.  In  an  open  grassy  area  or  pajanale  in  the  forest  near  the 
river  Ynriapo,  between'  Tumnpasa  and  Ixi4ma8,  which  snrronnds  a  hot 
spring,  there  are  some  huts  where  both  are  alleged  to  take  part  in  the 
rites  of  their  god,  who  resides  in  the  double-peaked  summit  of  Caquia- 
huaca,*  whioh  rises  some  5000  feet  above  the  sea. 

I  heard  many  stories  of  the  dangers  to  be  apprehended  from  meetiog 
the  harbaroH^  but  the  natives  of  Tumnpasa  did  not  seem  to  take  many 
precautions  in  visiting  their  ehacriu  or  making  other  ezouraiona  in  the 
forest.  The  harharoa  are  said  to  be  in  the  habit  of  travelling  between 
the  lowlands  and  the  mountains  of  the  Tumnpasa  range  near  the  river 
Yuriapo.  It  was  close  to  the  point  where  this  route  creeses  the  treck  to 
Ixiamas  that  a  Christian  Indian  woman  was  killed  in  1901.  She  was 
one  of  a  party  travelling  from  Tumnpasa  to  Ixiamas,  and  Uogeved 
behind  with  her  child;  the  latter  was  carried  off.  Any,  mnrdcrs 
committed  by  the  wild  Indians  are  attributed,  but  not  always  ooneotly, 
to  the  formidable  tribe  of  the  Gnarayos,  or  Quacanaguas.  In  the  last 
century  they  were  known  as  the  Tiatinag^as.  At  the  present  time 
they  are  usually  called  Guarajos,  but  must  not  be  confounded  with 
ihe  Guarayas,  a  Christianized  tribe  to  the  south-east  of  the  Mamor^.t 
The  Guacanaguas  profess  undying  hatred  to  the  Christian  Indians.  A 
long  time  back  the  relations  between  the  two  were  quite  friendly; 
indeed,  it  is  stated  that  some  of  them  accepted  Christianity,  and  formed 
the  mission  of  Santiago  de  Pacaguaras4  Some  of  them  apostatised, 
as  it  is  termed,  about  a  hundred  yeais  ago,  and  the  mission  finally 
disappeared  in  1840.  It  was  probably  at  an  earlier  date,  when  the 
Guacanaguas  UFed  to  come  in  to  the  fientas  at  Ixiamas,  that  the  inci- 
dent arose  which  gave  rise  to  the  feud.  One  of  the  Guacanaguas, 
who  was  on  a  visit  to  Ixiamas^  committed  some  serious  offenoe — theft 
of  sacred  vessels  from  a  church,  or  an  outrage  on  a  woman,  according 
10  different  accounts.     His  lips,  ears,  and  nose  were  cut  off,  and  thus 


»  (1)  p.  46. 

t  It  Ih,  of  course,  not  impossible  that  the  two  are  related.  The  names  Patooneca 
and  Paunaca,  applied  to  dialects  spoken  by  some  of  the  inhabitants  of  Concepcion  de 
Chiquitos,  may  be  other  forms  of  Guacanagna.  R.P.  Fr.  Pablo  Fernandez  of  Tnmnpasa 
told  mv  that,  so  fur  as  he  was  awnro,  the  only  tribe  allied  to  the  Guooanagaas  in  race 
and  language  were  the  InapadiH,  or  liiiparis,  (13)  p.  12,  who  live  further  to  the  north- 
east. They  are  not  so  irreconcilable  as  the  Goacanagoas,  but  sometimes  unite  with 
them  to  make  war  on  other  tribes.  I  cannot,  however,  find  any  other  reference  to  the 
liiapndis.  See  (1)  pp.  22,  34,  46-40:  (2)  p.  159;  (7)  pp.  168,  228,  294-29d,  308;  (13) 
pp.  17,  67.  Guarayo  appears  to  mean  fighter,  murderer,  ferocious  savage  or  outlaw* 
(1)  pp.  40,  49:  (11)  p.  200;  (13)  p.  67. 

X  (7)  p.  295.  If  this  bo  so,  it  is  not  easy  to  understand  why  the  mission  was  named 
after  the  Pacaguaras,  who  are  a  distinct  tribe  allied  to  the  Gbaoobas  and  Caripunas  of 
the  Mamoro  und  the  Madeira  and  to  the  Panes  of  the  Uoayali,  (2)  150 ;  (7)  p.  308. 
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mutilated  bo  went  baok  to  liis  tribe,  who  thereupon  vowed  eternal 
war  Bg^iost  the  Christian  Indians.  Their  w&rcry  is  said  bUU  to  'be  an 
imprecation  against  Ixiumas.*  They  cjrry  banners  with  the  form  of  a 
monkey  or  other  animal  woven  into  it,  and  are  the  ablest  and  most 
determined  of  the  Indian  tribes. 

Kear  Tamupaea  the  mountaina  appear  to  consist  of  two  riJges,  as 
on  the  Beni,  though  rather  closer  together.  Between  them,  and  on 
the  sonth-weatem  slopes  of  the  inner  Eoath-weatern  range,  the  harder 
aandatoneB  are  overlaid  by  soft  red  sandstone,  similar  to  that  already 
mentioned  as  forming    the    foothills    in  other  places.      The   principal 


streams  that  reuch  the  grc-it  plain  appear  to  have  their  origin  in  the 
higher  south-western  range  and  flow  out  through  girges  in  the  north- 
eastern. There  is  one  stream,  the  Tejamaras,  that  takes  its  rise  to  the 
sonth-weat  of  both  ranges,  which  it  traverses  in  a  broad  valley  on  its 
way  to  join  the  Rio  Teiiueje. 

I  left  Tumupaaa  on  December  23,  ascending  the  stream  that  fl^ws 
past  the  village  and  takes  its  name,  to  a  point  named  Sadiri  2t>00  feet 
above  the  sea,  at  the  entrance  of  the  col  in  the  south-western  ridge  by 
-which  the  track  passes.!     After  an  awkward  desceat  over  slippery  clayey 

*  Tliia  was  the  story  lold  me,  but  it  is  prjbaUe  that  tiie  iacidont  really  happened 
t.1  the  ToromfHiag  ani  A  raum.s,  ( I )  p.  J6. 

t  At  this  point  ii  a  tumulus,  nhich  may  mark  the  buiial-plaoe  of  au  Indiaa  chi(>f. 
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soil,  the  route  oontinaes  westward  through  the  forest,  over  Yaroma  hill 
to  the  little  plateau  on  which  stands  the  mission  village  of  San  Jose  de 
Chupiam6Das,*  about  a  mile  and  a  half  from  the  left  bank  of  the  Tuiohe, 
425  feet  above  it,  and  1515  feet  above  the  sea.  The  plateau  is  oomposed 
of  a  conglomerate  of  large  rounded  pebbles  of  quartzite  and  other  rocks, 
auriferous  in  places,  resting  on  red  shaly  sandstone.  A  little  below 
the  village  is  a  small  lake  used  for  washing  and  bathing,  whioh  has  no 
visible  outlet.  To  the  south-west  there  is  a  magnificent  view  of  the 
Eslabon  mountains,  in  the  intervals  in  which  the  still  higher  summit 
of  Huaina  Jatunari  may  be  seen. 

The  village  consists  of  a  large  church,  a  belfry  with  two  or  three 
beUs,  and  a  convent  of  a  single  storey,  with  about  twenty  huts,  most 
of  them  arranged-  round  a  square  grassy  plaza.    A  certain  amount  of 
ground  has  been  cleared  round  the  settlement,  but  the  forest  is  already 
in  a  fair  way  to  regain  much  of  what  it  had  lost.    Few  crops  are  grown 
on  the  plateau  itself,  but  there  are  numerous  ehacraa  on  lower  ground, 
especially  on  the  other  side  of  the  river  a  little  downstream.    In  these 
all  the  inhabitants  have  huts,  where  they  spend  the  greater  part  of 
their  time,  rarely  returning  to  San  Jose,  except  on  Sundays  and  feast 
days.    From  a  point  on  the  north-west  margin  of  the  plateau  a  view  is 
obtained  of  the  course  of  the  Tuiohe  nearly  as  fttr  up  as  Buturo.    Several 
larger  expanses  of  high  ground  are  visible  north-east  of  the  river.     On 
these  there  are  fertile  strips  of  open  country  which  were  once  cultivated. 
One,  known  as  Turucuchi,  is  between  the  rivers  Sachianu  and  Taohiapo, 
and  another  lies  between  the  Taohiapo  and  the  Pavi,  which  enters  tiie 
Tuiche  about  li  miles  above  San  Jose.t    But  these  have  all  been  aban- 
doned on  account  of  the  dangers  from  the  harharas^  who  are  increasing 
in  numbers  in  this  region,  having  been  disturbed  in  the  low  country 
by  the  rubber-collectors.      In  the  wet  season  they  keep  to  the  hills 
and  do  not  croes  the  Tuiohe,  but  when  the  river  is  low  even  the  chaenui 
on  the  other  side  are  not  safe.     About  a  year  previous  to  my  visit,  two 
San  Jose  Indians  were  killed  on  the  Bio  Favi;   the  harbaros  stripped 
them  of  their  clothes,  which  they  tore  in  their  hurry  and  made  off  at 
once,  and  the  river  Pavi  is  now  rarely  passed  by  the  Christians. 

San  Jose  was  originally  founded  by  the  Franciscans  in  a  pajonale 
or  open  space  near  the  mouth  of  the  river  Esiliamas,  a  tributary  on  the 
right  bank  of  the  Tuiche  above  the  Sachianu.  This  was  found  to  be 
unhealthy,  and  the  mission  was  shifted  to  one  of  the  pajonales  near  the 
river  Taohiapo.  Subsequently,  probably  on  account  of  the  harbaros,  it 
was  transferred  a  second  time  to  a  place  called  Bihua(Bitoa)  on  the  Tuiche, 


*  Sometimes  written  Uobnpi&maB  or  Uohupiamonaa,  (1)  p.  4,  22 ;  (5)  p.  2i. 

t  The  Taohiapo  rises  near  the  source  of  the  Tej^manas.  R.P.  Fr.  Comas,  a 
former  miflsionary  at  Izidmas,  is  said  to  haye  reached  San  Jos^  in  one  day,  bat  it  is 
uncertain  where  he  crossed  the  mountains. 
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below  the  t^acras  above  referred  to,*  and  later  on  another  move  was 
made  still  further  downstream.  The  next  site  was  on  the  Chnpiamonas, 
whioh  flows  into  the  Tniohe  on  the  right  a  little  higher  up  than  San 
Jos^.  It  was  from  this  locality  that  the  mission  took  the  latter  part 
of  its  name.  This  also,  like  some  of  the  previous  sites,  proved  very 
nnhealthy,  and  the  mission  was  moved  to  the  border  of  the  little  lake 
below  the  present  site.  This  was  not  a  snocess,  and  when  the  present 
padre  Senor  Bernardo  Clerioi  oame,  he  found  only  three  or  four  huts 
and  no  ohuroh.  He  brought  the  village  up  to  its  present  position, 
whioh  is  in  every  way  satisfactory.  The  only  drawback  is  the  fear 
of  the  harharoa^  on  account  of  whom  the  inhabitants  are  anxious  to 
remove  to  a  fertile  site  down  the  river  near  the  mouth  of  the  river 
Eslabon,  but  have  hitherto  been  dissuaded  by  the  pcidre.  In  the  matter 
of  health  at  least  the  change  is  not  likely  to  be  a  favourable  one. 

The  original  inhabitants  were  nearly  exterminated  by  an  epidemic. 
Their  language,  which  was  distinct  from  those  of  adjoining  tribes,  has 
now  disappeared,  (1)  p.  5.  The  present  population  speak  partly  Taoana 
and  partly  Quichua,  and  are  of  mixed  race,  some  coming  from  the 
Tmnupasa  side,  and  others  from  the  direction  of  Apolo.  I  was  much 
impressed  by  the  good  results  of  the  work  of  the  Franciscan  fathers  at 
Tumupasa,  Ixidmas,  and  San  Jos^. 

From  the  chacras  below  San  Jos^  we  descended  the  Tuiche  in  a 
eallapo  of  two  balsas  with  Senor  Yaldes  of  San  Jose  and  some  Indians, 
including  the  so-called  maestro,  or  schoolmaster,!  and  his  wife  and 
child.  The  river  at  first  winds  from  side  to  side  of  a  valley  between 
hills  of  red  sandstone,  capped  by  coarse  conglomerate,  which  is  often 
auriforons  like  many  of  the  river  sands.  In  some  places  trunks  of  trees 
are  seen  in  the  sections  of  the  ancient  conglomerate  in  the  cliffs.  These 
are  lignitized,  and  have  given  rise  to  rumours  of  the  existence  of  coal 
in  the  district.  After  a  time  the  hills  recede,  and  the  river  runs  through 
a  swampy  plain,  which  is  continuous  with  that  of  the  Beni.  There 
are  no  more  rapids,  but  the  river  is  obstructed  by  aggregations  of  tree- 
trunks.  We  reached  the  mouth  of  the  Yariapo  three  days  after  leaving 
the  chacras.  At  this  point  on  the  right  bank  of  the  Tuiche,  several 
apostadosy  Christian  Indians  who  had  reverted  to  savagery,  established 
themselves  some  years  ago,  and  occasionally  attacked  and  killed  those 
travelling  by  balsa  on  the  river,  and  took  possession  of  their  clothing. 
An  expedition  was  sent  from  San  Jo66  against  them ;  the  two  men 
were  killed,  and  the  women  and  children  taken  prisoners. 

The  maestro  and  his  family  continued  their  journey  in  one  of  the 
baJsM  down  the  Tuiche  and  the  Beni  to  Burenabaque,  which  they 


*  Between  the  oroflBing  and  the  ehacnu  the  grlDding-fltones  of  an  ancient  Indian 
village  belonging  to  pre-Christian  days  can  still  be  seen. 

t  He  teaches  the  bojs  chanting,  and  assists  in  keeping  the  churoh  and  its  contents 
in  good  order,  but  his  chief  fame  is  that  of  a  hunter. 
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reached  the  next  day,  while  the  rest  of  ub  asoended  the  Yariapo.  With 
great  difficulty  we  took  our  balsa  3  miles  up  the  riTer,  to  a  point  where 
the  land  was  higher  and  the  river  swifter  and  shallower,  so  that  it  was 
impossible  to  get  it  any  farther.  We  oontinned  our  journey  through 
the  forest,  following  the  sti'eam  along  stretches  of  sandy  beaohea  and 
through  thickets  of  low  shrubs,  sometimes  clambering  over  tangles  of 
tree-trunks  brought  down  in  flood  time.  Further  on  low  hills  with 
red  sandstone  cliffs  appeared  on  the  right  bank.  On  the  third  day 
we  re€U3hed  the  road  from  Tumupasa,  and  so  returned  to  San  Jose,  not 
without  having  suffered  some  inconvenience,  as  our  Indian  carriers  had 
deserted  us  on  the  river  to  hunt  wild  pig  in  the  woods. 

From  San  Jos6  we  travelled  across  the  mountains  to  Apolo.     Watoej 
and  Turle  went  by  the  ordinary  route  by  Eslabon  and  Jatunari,  while 
I,  with  the  botanist  and  Seilor  Yaldes,  decided  to  travel  by  the  less 
frequented  route  by  Ip\irama,  which  branches  off  to  the  right  about 
7  miles  from  San  Jose.    The  original  route,  on  leaving  San  Jos6,  crossed 
the  river  Tuiche  a  little  above  the  Bio  Chupiam6nas,  and  then  ascended 
the  valley  of  that  river,  but,  owing  to  the  proximity  of  the  barbaros^  it 
has  now  been  altered,  and  crosses  the  Tuiche  about  half  a  mile  lower 
down,  at  a  height  of  1090  feet  above  the  sea,  and  then  continues  to 
the  valley  of  the  Chupiam6na8.     We  stopped  the  night  at  Lnmalio,  a 
little  pajotiaJe  on  some  high  ground  at  the  edge  of  the  valley  of  the 
Chupiamonas,  near  a  ridge  of  rock  (1525  feet),  where  a  fine  view  was 
obtained  of  the  Bala-Susi  mountains  for  nearly  100  miles,  including 
Caquia-huaca  and   the  Bala  mountain  itself  near  the  Beni.     Below,  a 
bird's-eye  view  of  the  forest  occupying  the  floor  of  the  Tuiche  valley 
was  obtained.     In  it  were  two  clear-cut  elliptical  pajonales.    The  origin 
of  these  open  spaces  is  very  difficult  to  determine.     I  have  examiued 
a  good  many  in  the  forest  near  Tumupasa,  on  the  road  from  Burenabaque 
to  Keyes,  near  San  Jos6,  and  in  the  region  of  the  lower  Beni.     In  many 
oases  there  seems  nothiug  in  the  nature  of  the  soil  to  account  for  the 
diiference  in  the  vegetation.     It  may  be  suggested  that  they  represent 
ancient  clearings  by  the  Indians,  but  in  that  case  it  is  difficult  to  see 
why  they  should  not  become  rapidly  overgrown  like   most   neglected 
clearings  made   in  recent  years.     My  own  suggestion  would   be    that 
there  is  a  fungus,  or  other  organism,  whose  growth  kills  the  trees,  and 
that  this  spreads  out  from  a  centre,  destroying  them  as  it  advances. 
It  is  remarkable  that  the  few  trees  that  are  seen  within  the  borders  of 
a  pajonale  are  usually  feeble  and  sickly  in  appearance. 

From  Lumalio  we  ascended  the  Chupiam6nas  valley,  repeatedly  crois- 
ing  the  river,  which  was  no  easy  matter,  as  it  was  full  of  large  fragments 
of  rock,  among  which  the  mules  stumbled  badly.  Two  or  three  miles 
up  is  the  river  known  as  Kerosinmayo,  from  the  supposed  existence  of 
a  petroleum  spring.  It  was,  I  was  told,  inaccessible  when  I  passed,  as 
it  was  covered  by  the  river,  which  was  high. 
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Between  the  Chupiamonae  and  its  tribntary  the  Iridia,  at  a  height 
of  1665  feet,  is  the  little  graaay  glade  of  Cnquiplaya,  the  tmmB  being 
derived  from  the  cuqiti  or  $auba  ant.  From  this  point  the  two  roatee 
separate,  the  road  ordinarily  used  continuing  up  the  valley  of  the 
Chapiamonas  to  Eslabou.  The  other  ia  known  as  the  Baccarese  road, 
from  a  Seiior  Baccarese,  who  originally  had  it  traced  out  to  facilitate 
the  exploitation  of  the  cinchona  bark.  This  track  is  now  practically 
abandoned,  except  by  those  taking  cattle  from  Keyes  or  Ixiamaa  to 
Apolo,  who  UB6  it  becauBe,  being  less  frequented,  there  is  more  pasture 
available.  Leaving  Cuquiplaja,  it  rapidly  ascends  till  at  Aguamilagro* 
it  is  3940  feel  above  the  sea.     Here  an  excellent  view  is  obtained  of  the 


Bala-Suei  mountains  on  the  one  side,  and  the  ridge  broken  by  the  gap 
of  Pensaniiento  or  Ucumari.t  by  which  we  were  Bubsequently  to  pass,  on 
the  other.  The  road  ultinialely  descends  to  the  valley  of  the  EsiUaraaa, 
or  San  Juan,  ouu  of  the  wore  important  affluents  of  the  Tuicho.  Here 
cinchona  bark  ia  still  gathered  by  the  inhabitants  of  Ipnrama.  We 
then  ascended  successively  the  valley  of  the  Tori  and  that  of  its 
tributary  the  Huancane— the  last  characterized  by  excessive  humidity; 
not  only  were  the  trees  draped  by  long  moss,  but  even  the  fronds 
of  the    ferns   were   overgrown    with    it.      We   now   followed   a   steep 


I 


*  Piobably  a  oormptioD  of  Agaa  de  milugrc 
t  The  natiTe  Domi:  of  the  black  bear. 
No.  TI. — Deckubeb,  1903.] 
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descent  followed  to  a  shelter  or  tambo  at  a  place  called  Paraiso,  near 
which  three  or  four  streams  unite  to  form  the  river  Iparama  at  a 
height  of  5370  feet  above  the  sea. 

From  Paraiso  the  track  qaickly  rose  till  at  a  height  of  5620  feet  tall 
trees  became  scarce  thoagh  there  was  still  a  great  deal  of  thick  bush. 
At  6100  feet  this  gave  place  to  bracken.  At  Pnjyuyoj  a  height 
of  7010  feet  was  reached,  and  soon  after  the  grassy  rounded  summit 
of  Giteranipata  came  in  sight,  and  proved  to  be  at  a  height  of  about 
7460  feet  above  the  seo.  From  this  point  it  is  possible  to  see  at  one 
time  a  long  stretch  of  the  Bala-Susi  mountains,  the  nearest  point 
being  about  50  miles  away,  and  of  the  Cordillera  Beal,  at  a  dis- 
tance of  about  100  miles.  lUimani,  Illampu,  and  Ancohuma,  as  well  as 
Caquiahuaca,  can  easily  be  seen,  and  many  nearer  summits.  Unfortu- 
nately, when  I  passed  the  view  was  obscured  by  drifting  mist  and  rain. 

From  Giteranipata  the  road  makes  a  sharp  descent  into  the  forest, 
but  gradually  rises,  and  is  soon  in  open  country  again.  As  the  undulating 
downs  of  San  Antonio  (6240  feet)  are  approached  it  passes  through 
wide  tracts  of  heather  succeeded  by  grass  land.  In  nearly  every  case 
where  the  rock  was  exposed  to  view  it  was  more  or  less  decomposed  or 
lateritized  to  a  yellowish  or  reddish  clay.  The  road  then  descends 
to  the  river  Jabutretuti,  where  it  rejoins  the  eastern  or  old  road.  The 
name  given  to  this  stream  signifies  **  looking  at  one  another,"  and  refers 
to  the  fact  that  those  descending  from  one  side  of  the  valley  can  plainly 
see  those  coming  down  the  other  side.  A  little  to  the  right  of  the 
road  is  a  cottage  where  an  Indian  family  reside,  the  first  inhabited 
place  after  leaving  Ipurama,  while  the  older  road  runs  through  entirely 
uninhabited  country  from  the  Tuiohe  to  the  Jabutretuti. 

I  am  indebted  to  Mr.  Watney  for  some  notes  on  this  road.  As  we 
have  seen,  it  separates  from  that  which  I  followed  at  the  junction  of  the 
Iridia  and  Ghupiamonas.  It  then  continues  to  ascend  the  valley  of  the 
latter,  which  it  crosses  repeatedly.  At  last  the  river  is  left  behind, 
and  a  steep  ascent  in  thick  mud  follows.  After  crossing  a  deep  yalley  * 
the  track  rises  to  the  Eslabon  ridge  (4015  feet),  beyond  which  is  the 
river  of  the  same  name,t  about  2  yards  wide.  It  flows  into  the  Tuiohe 
not  very  far  from  its  mouth.  Ascents  and  descents  follow  till  Macho 
Jatunari  is  reached  at  a  height  of  4940  feet  above  the  sea ;  the  road 
then  passes  down  to  the  Bio  Hondo  flowing  to  the  south-east,  but  I 
cannot  say  whether  this  is  identical  with  the  river  of  the  same  name 
which  enters  the  river  Beni  above  the  Tuiohe.  From  this  point  the 
road  improves  and  passes  over  comparatively  low  ground  thickly  wooded 
with  palm  trees,  which  were  hardly  seen  elsewhere  on  this  journey,  to 
Mamacona,  where  there  were  formerly  some  inhabited  huts.    Thence  it 

*  The  small  stream  Apadahua  (Apadatoa)  that  croBses  the  road  at  this  point  is  said 
to  flow  into  the  Bio  Esiliamas. 

t  Also  apparently  known  as  the  Sipima,  (7)  pp.  228, 229. 
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gradually  ascends  till  at  the  summit  known  as  Pajonale  Grande  aboQ 
7095  feet  above  the  sea  the  travellers  were  fortunate  enough  to  g< 
a  fioe  view  of  the  snowy  mountains  of  the  Cordillera.  After  desoendin 
again  into  the  forest  they  emerged  on  to  lofty  open  oountry,  and  can 
in  sight  of  the  Ipurama  track. 

Beyond  the  Jabutretuti  other  streams  were  met  with  flowing  lil 
it  to  the  westward.  The  chief  of  these  are  the  Tamia  and  Tori,  hoi 
with  steep  sides,  espeoially  the  latter,  where  the  descent  over  slippei 
decomposed  shale  to  the  river  was  somewhat  diffioolt.  Ascending  tl 
other  side  the  track  climbed  the  slope  of  a  lateral  valley  np  to 
grassy  plateau  6065  feet  above  the  sea,  which  sloped  ^ntly  don 
to  the  edge  of  the  deep  valley  of  the  Machariapo,  another  tributary  < 
the  Tuiche.  When  we  crossed  there  was  little  current,  but  the  wai 
was  almost  too  deep  for  fording.  The  ground  on  the  other  aide  w; 
higher,  standing  about  5925  feet  above  sea-level.  A  lon^  deacei 
followed,  which  was  rendered  very  troublesome  by  the  greasy  state  i 
the  ground.  Here  also  the  rock  was  mainly  composed  of  shale  alten 
to  a  stiff  clay,  which  the  rain  made  extremely  slippery^  so  that : 
was  difficult  for  man  and  beast  to  keep  their  footing.  The  slopes  wei 
covered  with  grass,  on  which  a  few  cattle  were  feeding ;  they  tOB  m 
bred  here,  but  are  brought  from  Beyes  or  Ixi&mas.  Oooasionally  hal 
were  passed.  All  these  high  grassy  downs  are  collectively  know 
as  Jatuncama.* 

Descending  at  last  a  sandstone  escarpment,  we  oame  into  a  tmm 
valley  3  miles  wide  running  west-north-west  and  east-soath-east,  wit 
lofty  hills  and  mountains  rising  to  a  height  of  7000  or  8000  feet  abo^ 
the  sea  on  the  other  side.  The  few  small  streams  we  crossed  flowe 
eastward,  and,  as  we  afterwards  learnt,  ultimately  joined  the  Hio  Ate 
that  enters  the  Mapiri  above  Huanay ;  but  the  watershed  was  olose  i 
hand  to  the  north-west,  beyond  which  the  waters  join  the  Maohariap 
and  ultimately  reach  the  Tuiche.  The  surface  of  the  valley  "wae  oovere 
with  only  scanty  verdure,  for  the  rainfall  is  less  than  elsewhere  in  th 
district,  and  the  altitude  exceeds  4500  feet.  Soil  there  is  little,  exoep 
in  the  depressions,  and  in  many  places  bare  tracts  of  red  lateritize 
shale  are  exposed  to  view.  There  were  hardly  any  trees,  a  strikinj 
contrast  to  the  landscape  to  which  we  had  been  so  long  accustomed,  t 

We  continued  our  journey  to  the  southward  obliquely  across  th 
valley  to  the  town  of  Apolobamba,  usually  known  as  Apolo.J       It  i 

*  SometimeB  written  Alto  cama,  as  if  it  were  Spanish,  meaning  **  high  bed." 
t  I  was  told  that  there  was  formerly  a  certain  amount  of  forest  in  the  AdoI 
valley  which  was  all  destroyed  by  the  early  settlers.  The  so-called  cedar  used  fop  tJ^ 
woodwork  of  the  church  was  obtained  from  the  immediate  neighbourhood. 
«naL  r  ^^  ^°"°'^*'^  '°  ^^^^  ^^  ^^^"^  ^«  I^^g"i  Urquizo,  Governor  of  Larecaia 
rafharairdT  H  "i-^'  '^  ^*  ^"^^^^^^^  ^^'^  ^«  Guadalupe  de  ApoIoUmClS 
SuL.  n,  n  ^^  "'^  ^^^''  ^'"^  abandoned  it,  but  reoccupied  it  a  year  or  tw^lat« 
buWoquently  he  attempted  to  settle  the  country  to  the  northward^inhabii X  tt 
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sitnatel  mar  ihe  mountaiDB  on  the  south-wetit  side  of  the  valley 
at  a  height  of  4550  feet  ahove  Ibo  ^ea,  oii  fairly  level  groaud 
traversed  by  two  small  streams  that  iiuite  below  the  town.'  At 
ordinary  times  these  are  insignificant  in  volume,  but  when  in  flood  they 
become  powerful  torrents.  They  are  crossed  here  and  there  by  rough 
wooden  bridgfs  covered  with  brushwood,  which,  however,  can  acuicely 
be  trusted  with  a  loaded  mule.  The  town  is  regularly  laid  out  in 
ii]uarea  and  streets  at  right  angles,  bat  these  ere  interrupted  by  the 
streams,  and  it  is  not  every  street  that  has  a  bridge.  The  bouses,  some 
three  hundred  in  number,  aic  constructed  of  adobe,  and  only  one  in 
of  two  stories.  There  is  a  large  oburoh  containing  elaborale  wood 
carvings.     The  inhabitants  wn^ist  of  a  few  Bolivians,  numerous  cbulaw 


or  half-breeds,  and  Indiana.  The  original  language  of  Apolo  and  the 
immediate  surroundings  was  an  Indian  dialect  known  as  J.apa-lapa  or 
Lnpucha,  because  the  word  lapa  enters  into  the  formation  of  the  majority 
of  the  personal  pronouns,  and  ia  therefore  frequently  used  in  oonversation. 
The  idiom,  which  does  not  appear  to  be  allied  t»  any  other  dialect 
spoken    in   the    neighbouring    region,    is    now    however    appr<  aching 

Agiia-ohil(B  (probably  ideDlical  witb  Cbe  SiliBmaB,  vIjo  demc-  tbeir  Dame  ficiu  tlie 
river  Eeili-amBB,  a  hdiI  rh  belnj;  rtei]DeDlly  inlcrchaDged,  see  ante,  p.  GOT).  He 
(liei\  of  iDBlaria  at  Calaootii.  His  rollowert  were  afterwBrila  defeated  by  the  I.tooi  in 
an  expeilition  to  tho  eouth.  and  Apolo  nua  again  disserted  till  the  arrital  of  the 
FraneUoana  ia  1682,(5)  pp.  ii.,  11-14,  22  lit;  (2)  p. 41.  The  namo  Cerroa  doAquachile 
U  eomelimea  applied  to  tho  moutilaina  lying  between  Apolo  and  San  Jo4>',  and  metrtin;; 
the  Beat  in  the  ^or^a  of  Ben  and  Cbepite,  (IJ  pp.  4,  17,  IS. 

*  Tbe  firit  site  HBe  cloee  to  Ihe  "  CordUlera  de  Cola-pilloeo,"  asid  to  be  rich  in 
^ilrer.  The  saotheni  slopes  of  .TaliiEcama  are  lepnttd  to  coolain  aitvcr,  bat  ve  taw  uo 
iraecofii,  (5)p.  ii. 
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extinction,  being  replaced  by  Qniohna.  Spanish  is  widely  apokoB, 
especially  among  the  men,  but  there  are  many  in  the  sarroandiiig 
country  who  are  quite  ignorant  of  it. 

The  trade  of  Apolo  is  mainly  connected  with  the  exploitation  of 
rubber  in  the  country  lying  between  it  and  the  Mapiri  and  Caoa,  hot 
the  trees  are  smaller,  and  the  produce  from  each  tree  is  stated  to  be 
much  less  than  in  the  low  level  plains  of  the  Beni  and  Ifanutata  (Madro 
de  Dios).  Concessions  of  rubber  country  have  also  been  obtained  to  tiie 
north  of  Apolo  on  the  Rio  Mosoj-huaico  or  Lanza  and  Bio  Pando. 

Little  cultivation  is  carried  on  round  Apolo  except  in  the  hollows  near 
the  streams.  Tropical  produce  is  grown  in  the  valleys  of  the  Macha- 
riapo  and  Tuiche  near  Buturo.  The  rainfall  in  the  Apolo  valley,  thoagh 
not  inconsiderable,  as  the  meteorological  notes  given  below  will  show, 
is  much  less  than  in  the  hills  on  either  side,  where  it  was  often  raining 
heavily  when  there  was  no  fall  in  the  town  itself. 

In  some  places  the  valley  is  crossed  obliquely  from  side  to  side  by 
ridges  surmounted  by  huge  blocks  of  friable  sandstone,  which  rest 
irregularly  on  the  shales.  The  presence  of  these  sandstone  masses 
appears  to  have  protected  the  shales  beneath  from  erosion,  and  so  caused 
the  formation  of  the  ridges.  It  is  difficult  to  say  how  the  sandstone 
was  brought  into  its  present  position.  Possibly  it  may  be  all  that  is 
left  of  the  d^nis  brought  doven  by  mountain  torrents  that  once  descended 
from  the  hills  on  the  south-west. 

We  made  Apolo  our  headquarters  from  the  middle  of  February  till 
April  24.  During  this  period  we  visited  Aten,  about  7  leagues  distant 
After  descending  the  Apolo  valley  south-east  for  some  distance,  the  track 
winds  in  and  out  of  the  hills  which  separate  it  from  the  smaller  vallej 
on  the  right  (south-west),  so  that  we  had  a  good  view  of  the  lower  part 
of  the  Apolo  valley,  and  could  see  that  the  Turiapo  and  Macho  Chorisa 
or  Chorioha  that  entered  the  valley  on  the  opposite  side  had  worn  out 
deep  canons  in  the  former  surface ;  finally  we  descended  on  the  other 
side  of  the  ridge  to  where,  at  the  meeting  of  the  small  valley  already 
alluded  to  and  another  from  the  westward,  stands  the  village  of  Aten. 
It  consists  of  sixty  or  seventy  huts,  some  collected  near  the  church  by 
the  water  side,  others  scattered  about  the  slopes.  The  speech  is  mainly 
Quichua,  but  the  older  inhabitants  still  use  the  Bica-rica  dialect,  which 
is  practically  that  spoken  by  the  Lecos  on  the  Mapiri  and  Caca.  The 
climate  is  rather  warmer  and  more  humid  than  that  of  Apolo,  and  the 
locality  less  free  from  sandflies  and  mosquitoes,  though  there  is  little 
difference  of  level,  for  it  stands  only  about  110  feet  lower. 

A  much  longer  expedition  was  that  to  the  valley  of  the  Mosoj- 
huaico  or  Lanza.  We  ascended  the  Apolo  valley,  reaching  a  height  of 
5235  feet,  and  crossed  the  watershed  into  the  basin  of  the  Tuiche.  A 
sharp  descent  brought  us  quickly  down  into  the  forests  of  the  lower 
Machariapo,  which  we  reached  at  a  height  of  3420  feet  above  the  sea. 
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Travelling  along  the  left  bank  we  passed  at  short  intervals  small  farms 
where  tropical  crops  were  cultivated.  The  lower  portions  of  the  valley 
were  devoted  to  sugar  cane,  mainly  grown  for  the  manufacture  of  white 
rum.  Near  a  large  estate  known  as  Asilla  we  crossed  to  the  right  bank 
of  the  river,  and  then  journeyed  over  the  hills  to  the  rice-fields  of  Buturo 
(2295  feet)  on  the  right  bank  of  the  Taiche,  which  even  here  is  a  wide 
river,  presenting  indeed  a  much  more  imposing  appearance  than  at  the 
point  where  it  enters  the  Beni.  A  few  miles  below  Buturo  is  a  con- 
siderable fall  which  completely  interrupts  navigation,  and  the  portion 
of  the  river  between  Buturo  and  the  Eio  Pavi  is  little  known  and 
now  wholly  given  up  to  the  harbaro8* 

Buturo  has  a  warm  and  humid  climate,  and,  like  the  rest  of  the 
lower  Machariapo  and  Upper  Tuiche  valley,  has  an  evil  reputation  for 
a  severe  form  of  malaria.  It  is  quotidian,  attacks  returning  every  day 
in  the  afternoon,  very  difficult  to  shake  off,  and,  like  most  forms  of 
malaria  in  Bolivia,  produces  symptoms  of  the  '*  bilious  "  variety,  being 
accompanied  by  sickness  and  torpidity  of  the  liver.  Sometimes  there 
is  intense  headache,  and  the  fever  is  often  fatal. 

At  Buturo  we  crossed  the  river  in  bdUas,  the  mules  swimming 
across,  not  without  some  difficulty,  as  the  current  is  strong.  We  then 
continued  our  journey  over  alluvium  covered  with  lofty  forests  to  the 
Kio  Asari4mas,t  passing  a  few  cultivated  patches  on  the  way.  From 
this  point  the  settled  region  of  the  upper  Tuiche  was  left  behind,  and 
the  only  signs  of  human  occupation  were  the  posts  or  shelters  that 
have  been  formed  along  the  track  in  course  of  formation  to  the  rubber 
district  of  the  Bio  Pando. 

We  ascended  the  river  Asari^mas,  which  flows  in  a  wide  valley. 
On  its  slopes  are  considerable  beds  of  gravel,  and  it  may  well  have  been 
once  occupied  by  a  much  larger  river.  Following  up  the  Rio  San  Juan, 
which  joins  the  Asari&mas  on  the  right  bank,  we  came  to  the  clearing 
of  San  Juan  at  the  junction  of  two  narrow  valleys  (3255  feet),  where  a  few 
huts  have  been  erected  and  crops  cultivated  to  facilitate  the  formation 
and  maintenance  of  the  forest  track.  We  continued  our  journey  up 
the  smaller  valley  to  the  north-north-west,  and  then  ascending  its  north- 
eastern slope,  crossed  a  ridge  (4540  feet  above  the  sea)  which  separates 
the  basin  of  the  Tuiche  from  that  of  the  Rio  Gocos,  whose  waters 
flow  into  the  Mosoj-huaico,  and  ultimately  reach  the  Manutata.  The 
track  follows  and  repeatedly  crosses  the  river,  where  the  foroe  of  the 


*  The  upper  Tuiche  was  first  navigated  iu  1642  from  the  village  of  Mojoa,  (5) 
p.  11.  About  1670  Gonzales  descended  the  river  from  the  same  place.  He  passed  a 
settlement  of  the  Suqultunia  tribe,  and  having  buried  his  weapons  on  an  island  in  the 
river,  returned  by  land  with  great  difficulty,  (5)  p.  14.  R.  P.  Fr.  Armentia  believes 
that  he  reached  the  island  of  Pueblo  Yiejo  near  Burenabaque,  where  rusty  arms  were 
found  by  the  Jesuits  in  excavating  the  foundations  of  their  mission,  (1)  p.  4 ;  (2)  p.  39. 

t  Sometimes  written  Asariamo,  or  Asarasmayo. 
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current  and  depth  of  the  water  render  many  of  the  fords  somewhat 
difficult  to  pass.  Beyond  the  last,  known  as  Anohoplaya,  the  track 
rises  to  the  ridge  of  Mnnaipata,  along  which  it  runs  till  it  desoends  to 
tbe  Eio  MoBOJ-huaioo,  at  the  tambo  of  San  Bafael  (2310  feet),  a  mile  or 
two  below  the  junction  of  the  Gooos.  The  Mosoj-hnaioo  or  Lanza  is 
a  powerful  stream  little  inferior  to  the  Tuiche  at  Buturo.* 

We  returned  by  the  same  route,  by  no  means  an  easy  matter,  as  the 
almost  continuous  rain  had  raised  the  Rio  Cocoe,  and  we  were  delayed 
day  after  day  at  the  fords.  Indeed,  the  valley  has  the  reputation  of 
being  exceptionally  wet,  and  it  is  only  in  June  and  July  that  there  ii 
much  chance  of  fine  weather.  Our  mules  suffered  much  from  want 
of  proper  food,  for  in  the  forest  there  was  nothing  for  them  to  feed 
on  except  the  leaves  of  a  small  palm  and  a  climbing  grass  especially 
plentiful  on  Munaipata. 

We  arrived  at  Apolo  on  April  9,  and  on  the  24th  we  left  for  Pole- 
chuco.  Ascending  the  valley,  we  turned  westward  through  the  hills 
to  Santa  Cruz  del  Yalle  Ameno-t  It  is  situated  on  the  side  of  a  deep 
valley  at  a  height  of  5025  feet  above  the  sea,  has  a  oool  climate,  and 
is  the  chief  centre  of  the  cultivation  of  coca  leaf  in  this  part  of  Bolivia. 
It  was  formerly  of  considerable  size,  but  has  diminished  from  emigra- 
tion to  the  rublier  districts,  and  still  more  from  the  excessive  death-rate, 
usually  attributed  to  phthisis  due  to  the  insanitary  state  of  the  houses 
destitute  of  ventilation,  but  according  to  others  it  is  largely  the  result 
of  excessive  drinking  of  the  strong  spirit  or  resecado  (pronounced  reBeeao) 
manufactured  on  the  upper  Tuiche.  At  Santa  Craz  I  met  the  sab- 
prefect,  Senor  Carlos  Franck,  a  Swiss  naturalized  in  Bolivia,  to  whom 
is  due  what  little  has  been  done  to  develop  this  part  of  the  province 
of  Caupolican  in  recent  years. 

From  Santa  Cruz  del  Yalle  Ameno  the  road  lies  over  rocks  which 
have  been  lateritized  into  a  tenacious  clay,  on  which  travelling  is  very 
difficult.  For  long  distances  stone  causeways  have  been  formed,  in  other 
places  thick  logs  have  been  laid  down  to  form  a  corduroy  road,  but  these 
are  almost  as  objectionable  as  the  clay.  At  some  points  a  large  log  is 
missing,  and  the  animals  have  great  difficulty  in  crossing  the  gap,  for 
they  can  find  no  footing  in  the  chumed-up  clay  below.  The  ground 
gradually  rises  till  a  height  of  6355  feet  is  reached.     Here  a  good  view 


♦  In  1897  Colonel  (now  President)  Pando  descended  tbe  Cocob  to  its  junction 
with  the  Mosoj-buaico.  He  there  constracted  rafts,  and  continued  bis  journey  down 
the  river  past  tbe  mouth  of  the  Saqui  or  Tambupata  to  that  of  the  Asata,  whicb  be 
reached  on  July  27.  He  was  attacked  by  Indians  on  August  5,  and  bis  followers  were 
so  discouraged  that  be  bad  to  march  overland  to  Ixiamas,  which  he  reached  on 
September  2  after  great  privations,  having  passed  an  unknown  liver  (possibly  identical 
with  the  Abuyama  or  Heath),  the  Madidl  and  the  Hundumo  or  Undume.  For  thiity- 
six  days  they  had  no  other  food  than  what  they  could  find  in  the  forest  or  the  chaera$ 
of  the  bmrharos  (12). 

t  Founded  by  tbe  Franciscans  in  1720  as  capital  of  the  missions,  (5)  27-31. 
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to  the  south  and  west  ia  obtained.  Id  front  is  a  long  apnr  which  leads 
to  the  village  of  Pata,"  to  the  right  is  the  deep  vftUey  of  the  Tuiche 
which  runs  nearly  due  north,  while  to  the  left  ia  the  upper  valley  of  the 
Bio  Fitiapo. 

Futa  is  situated  at  a  height  uf  4B00  feot  above  the  sea,  on  ihe  hill- 
side at  the  end  of  the  spur  above  referre<l  to.  It  ia  iohal'iteil  by 
Indians  and  half-breeds,  who  furnish  most  of  the  laboor  employed  on 
the  rubber  properties  that  have  Apolo  for  their  headquarters.  On 
the  other  side  of  the  'I'niche,  at  a  much  lower  level,  ia  the  village  of 
Mojoa.t  situated  on  ihe  river  of  the  same  name. 

Leaving  Fata,  a  steep  descent  followa  to  the  Pilinpr),  where  a  tropical 


BDBESABAQUE, 


climate  is  again  met  with  at  an  altitude  of  1)315  feet.  The  road  then 
ascends  high  up  on  the  left  bank  of  the  river,  and  follows  its  courae  on 
the  hillside  tilt  it  unites  with  the  Riv  Amantala  to  form  the  Bio  Tnlcbe. 
The  track  continues  along  the  upper  part  of  the  slope  on  the  right  bank 
of  the  Amantala  in  tho  hillside  path  or  '■  Indira  "  of  Jeruealeii.  Sub- 
sequently it  deacends  nearly  to  tho  level  of  the  river  at  ISanfa  Bosa 


•  Fonndeil  bj  llie  FnHi.'iar-aUB  Under  the  name  of  Sod  Jusn  ilo  Bnenn  VisU  ubout 
ieS7.  The  origiDal  populatiDD  included  Siliamu  aud  Pamaians.  The  litst  site  mis 
too  cold  far  Ihe  IndiatiB  ;  tho  tccnnd.  on  the  river  Pilinpo,  proved  to  be  vi'ry  (tulionlthj. 
It  Kas  tben  moved  to  ita  prcwat  position,  (5)  p.  '.il :  (2)  p.  40. 

t  Not  to  be  coDf'iandeil  with  tbo  diatiict  of  Mojoa  to  the  oaet  of  tho  Beni.  The 
rite  was  Gnt  visilcd  by  Untuizo.  nho  reached  it  in  llilS  from  rstoabt  in  Hufiem^i. 
Subiequentlj.on  hia  teconil  viiit  ho  foundod.  in  16IT.  the  village  nnder  the  title  of  Snii 
Jnan  de  Sahagun  do  Hojiw,  and  built  a  church  for  Ino  Augaatiaa  that  acfompanifl 
him.     It  vrai  Bubaeqnentl;  trsiuferred  to  the  FranclBcani,  (S)  pp.  ii.,  12.  H,  Sli. 
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(3170  feet),  where  the  valley  broadens  out  and  has  every  appearanoe 
of  having  once  contained  a  lake  now  filled  np  with  alluvimn. 

JuBt  above  the  conflnence  with  the  Rio  de  Pelechuco,*  the  Amanttla 
is  crossed  by  a  wire  bridge  of  primitive  stractnre,  the  roadway  being  of 
wood  covered  with  brushwood.  The  track  then  follows  the  deep  narrow 
valley  of  the  Bio  de  Pelechnco  or  Coran-huata,  (6)  p.  18.  In  the  valkgr 
of  the  Amantala  many  small  plantations  of  tropical  orops  were  paand, 
bat  in  that  of  the  Coran-hnata  there  is  no  resident  population  nniil 
Pelechnco  is  approached.  It  is  fed  by  powerful  torrents ;  the  first  of 
them,  the  Rio  Fuerte,  is  said  to  be  very  dangerous  in  time  of  flood.  It 
enters  the  river  on  the  right  bank,  and  is  stated  to  owe  its  name  to  a 
fort  that  was  maintained  there  by  the  Spaniards,  bnt  the  word  may 
equally  well  refer  to  the  character  of  the  river.  This  point  is  aboat 
3635  feet  above  the  sea.  The  road  then  ascends  high  up  on  the  right 
bank  to  the  ladera  of  Huai-llamacan,  at  au  altitude  of  4210  feet, 
where  the  climate  is  refreshingly  cool  after  the  heat  of  the  narroir 
valley  below. 

A  rapid  descent  follows  to  the  bridge  of  Paraoorin»t  at  3810  feet 
where  the  track  crosses  to  the  left  bank.  The  bridge  is  a  wooden 
structure  between  two  rook  masses  that  narrow  the  stream  exoeptioiiallj 
at  this  point.  Here  we  had  a  sleepless  night  from  the  minate  flj 
known  as  "  polvorina,"  which  penetrates  ordinary  mosquito  netting.} 

For  some  distance  the  rock  consists  of  slates  with  graptolites.  It  ii 
comparatively  free  from  the  effects  of  laterization.  After  crossing  a 
little  higher  up  by  another  bridge  at  Gule,  the  road  ascends  the  hillmii^ 
reaching,  in  the  ladera  of  Tecalo,  a  height  of  5330  feet.  The  river  ii 
now  a  mountain  torrent  with  a  steep  course,  so  that  when  the  road 
conies  down  to  its  level  to  pass  the  Quichara  stream,  the  altitude  is  still 
as  much  as  5160  feet  above  the  sea. 

Again  the  road  ascends  the  slope  on  the  right-hand  side  of  the 
valley,  and  the  first  traces  of  glacial  striations  are  met  with.  Further 
on  it  crosses  a  ledge  between  the  successive  leaps  of  the  magnificent 
cataract  of  the  Rio  Jgnacio,  and  subsequently  descends  to  the  main 
river,  now  at  a  height  of  5735  feet,  to  pass  the  valley  of  the  Tanuara. 
Beyond  it  ascends  to  7245  feet;  when  the  snow-clad  summit  of  the  peak 
of  Pelechuco  comes  in  sight.  The  level  of  the  river  is  again  reached 
noar  8ant  Anna  or  Callcan  (Caican),  an  abandoned  settlement  6950  feet 
above  the  sea.  From  this  point  the  track  closely  follows  the  river, 
the  dimiuicihed  vegetation  and   the  fact  that  the  rocks  are  no  longer 


*  This  neighbourhood,  known  as  Amantala,  is  nid  to  be  malarioof.    Its  altitude 
is  3880  feet. 

t  This  appears  to  contain  the  same  root  as  Otran-huata. 

t  Wo  met  with  the  same  trouble  in  a  less  degree  a  little  below  the  oonflaenoe  of 
th-j  Rio  de  Pelechuco  and  Kio  Amantala,  and  alto  at  San  Rafael  on  the  Rio  Lann 
It  is  for  this  reason  that  fine  mnslin  is  used  instead  of  netting  in  BoUWa. 
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decomposed  into  laierite  rendering  this  possible.  At  the  month  of  the 
Bio  Fomada,  at  a  height  of  7300  feet,  the  road  crosses  by  a  bridge  to 
the  left  bank  and  rapidly  ascends,  keeping  near  the  torrent.  Huts  now 
occur  at  frequent  intervals  along  the  track.  The  climate  as  far  as 
Llama-chaqni  (9910  feet)  is  that  of  the  colder  temperate  regions,  and 
the  rocks  and  ledges  are  filled  with  plants  of  familiar  types.  Above 
this  altitude  the  country  takes  on  a  bleaker  facies,  and  Pelechuco  itself, 
at  a  height  of  11,580  feet,  stretches  across  the  bottom  of  a  sombre  valley. 
It  is  a  fairly  large  place,  containing  perhaps  five  hundred  houses  or 
small  huts.  It  enjoys  a  certain  oommercial  prosperity,  being  the  entrepot 
for  the  import  and  export  of  goods  to  and  from  a  great  part  of  Caupo- 
lican.  A  Peruvian  consul  resides  there,  who  facilitates  the  passage  of 
rubber  and  other  goods  through  Peru.  The  valley  is  nearly  always 
involved  in  mist,  which  is  condensed  as  the  prevalent  east  wind  rises 
on  approaching  the  Cordillera. 

From  Pelechuco  I  made  a  short  expedition  to  examine  the  new  mule 
track  to  Pata  then  in  process  of  formation.  We  ascended  by  a  path  cut 
in  the  hillside  to  a  high-level  vaUey  which  enters  the  upper  slopes  on 
the  left  of  the  main  valley,  about  a  mile  below  Pelechuco.  It  com- 
mences some  10  miles  to  the  westward  in  the  snow-fields  of  the 
Cordillera  fieal,  and  lateral  ravines  on  the  south  side  join  it  from  other 
portions  of  the  main  range.  The  lower  part  was  covered  with  grass, 
and  afforded  a  certain  amount  of  pasture  for  cattle.  At  one  point  were 
a  number  of  primitive  circular  huts  built  of  blocks  of  rock ;  those  of 
the  lowest  circle  were  large,  and  nearly  as  high  as  they  were  broad, 
while  above  they  were  flatter,  and  placed  so  that  each  row  projected 
inwards  beyond  that  below,  the  highest  circle  being  so  small  that  a 
single  flat  stone  was  sufficient  to  close  the  opening  in  the  centre.  After 
following  the  valley  upwards  for  about  2  miles,  the  road  ascends  the 
northern  slopes  by  a  series  of  zigzags.  Looking  back  I  recognized  at 
some  points  on  the  southern  side  of  the  valley  floor  traces  of  moraines 
corresponding  to  several  successive  positions  of  a  glacier  which  onoe 
extended  further  down  on  that  side  than  on  the  other.  At  a  height  of 
15,095  feet,  the  track  passes  over  the  northern  margin  into  an  amphi- 
theatre of  black  shaly  rocks  with  here  and  there  a  patch  of  snow,  and 
then  leads  north-westward  across  a  steep  slope  above  a  clear  mountain 
tarn. 

We  now  reached  the  main  Queara  valley,  which  runs  north-east 
parallel  to  that  of  the  Rio  de  Pelechuco.  An  abrupt  descent  of  several 
hundred  feet  led  to  a  kind  of  step  occupied  by  a  small  lake.*  Beyond 
there  is  a  still  steeper  descent  down  to  another  level  platform,  where 
stands  the  finca  or  farm  of  Queara  (11,100  feet).     It  is  less  than  500  feet 


*  MoBt  of  these  mountain  lakes  appear  to  owe  their  origin  to  the  accamnlation  of 
d^brii  from  the  slopes.  In  some  cases,  however,  especially  on  the  south-west  side  of  the 
Cordillera  Real,  the  barrier  is  formed  of  morainic  material. 
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below  Pelechnco ;  but,  ehnt  in  as  it  is  and  facing  the  north,  it  has  a 
mnoh  milder  climate,  and  European  frnit  trees  are  said  to  floarish. 

Below  Queara  the  valley  continues  to  descend  by  sadden  drops 

corresponding  to  enormous  landslides,  which  have  filled  np  the  narrow 

valley  and  allowed  the  formation  of  alluvial  flats  above.     In  some  of 

these   there   is  pasture  for  cattle,  and  mnize   and  other  snb-tropicd 

crops  are  cultivated.     The  track  now  leaves  the  river  and  ascends  the 

right-hand  side  of  the  valley  till  it  reaches  gentler  slopes,  which  are 

covered  with   grass.      Far  above  is  the  old   Inea  path  through  the 

mountains  to  Mojos.     We  soon  arrived  at  the  end  of  the  track,  which 

was  still  in  process  of  formation,  and  then  had  a  diffionlt  clamber  over 

boggy  ground  till  the  Inoa  path  was  reached.    This  was  somewhat 

difficult  to   follow,  ascending  and  descending  nearly  Tertical   ttxlkj 

staircases,  and  crossing  smooth  dip  surfaces  of  slate,  where,  however,  a 

ledge  of  rocks  had  been  somehow  flxed  to  secure  a  footing.    Inoredihb 

as  it  appears  to  the  stranger,  the  Indians  are  able  to  take-  mvlea  alo^ 

the  path.      Following   this  ancient  route,  we  reached  the  moontaia 

shoulder  of  Calle.*      From  this  point  it  was  easy  to  follow  with  iStm 

eye  the  course  of  the  river.     It  unites  with  the  river  Naraojani  (rii 

of  oranges)  to  form  the  Bio  Mojos,  which,  as  I  have  alreadj 

enters  the  Tuiche  opposite  Pata.      The  lower  part  of  its 

visible  from  Pata,  but  the  spot  where  I  now  stood  was  then  covered  with 

clouds.    From  Culle  I  saw  clearly  the  mountains  round  Pata,  Santa  Onii 

and   Apolo,  and   beyond,  not  only  the   heights  of  Jatuncama,  Imt  a 

portion  of  the  Jatunari  or  Bala-Susi  mountains ;  while  to  the  northwaid 


*  In  Spanish  n  ''street;**  referiing,  I  Bupposo,  to  the  Inca  truck,  which  eoatia 
down  to  Mojos.  The  nee  it  probahly  followed  the  present  route  hy  way  of  Plata  to 
Santa  Cruz  del  Yallo  Ameno.  The  stone  causeway  between  those  placet  may,  to 
Fome  extent,  date  from  Inca  tiroes.  Then,  I  believe,  the  old  route  led  acroM  the  head 
of  the  Apolo  valley  and  Jatuncama  to  the  river  Ipurama.  I  was  told  that  one  day's 
journey  down  the  river  from  Ipurama,  remains  of  the  road  were  still  visible,  and  palto 
(alliu:ator-pear)  trees  ^rowin^,  which  had  sprung;  from  tliose  planted  by  the  Inoos ; 
thnt  it  continued  through  the  forest  and  across  the  Hala-Susi  mountains  to  the  great 
plain,  where  traces  of  it  were  to  bo  found;  and  that  ultimately  it  reached  the  Madidi 
or  Beni.  This  is  confirmed  by  the  R.P.  Fr.  Codinach,  who  told  Colonel  Church  that 
an  Inca  road,  25  feet  wide,  ran  post  Ixiamas  from  the  direction  of  Cusco  towards  the 
Beni.  Long  lengths  were  well  paved  and  still  visible,  (8)  p.  150.  Wo  are  also  told  of 
another  Inca  road  that  led  past  Suri  and  Camata  (in  Munecas)  and  Aten  to  Jatuncama, 
ond  thenee  by  the  gorge  of  the  Siliamas  (Esiliamas)  to  San  Jose'  de  Chupiamdnas  (or 
more  probably  one  of  its  older  bites  near  the  Esiliamas):  tee  (1)  p.  22.  Its  wMth 
was  **  very  n  golar ;  '*  it  was  pavtd  according  to  locality,  and  had  small  fortifications 
**  at  the  high  points  of  the  pampa  "  (see  *  Memoria  historica  del  Colegio  de  San  Jose'  de 
la  Paz,'  by  R.P.  Rafael  Sains  (unpublished)  (6),  (8)  p.  148.  The  latter  portion  appears 
to  have  coincided  with  the  road  first  mentioned.  Traces  of  this  rond  may  also  bo  seen 
near  Mamacona,  between  Apolo  and  San  Jose,  (1)  p.  14.  The  route  from  Pelechuoo  to 
Pata  by  the  Coran-huata  and  Amantala  was  opened  early  in  the  eighteenth  century, 
because  the  August  ins  objectetl  to  the  Franciscans  passing  the  mission  at  Mojos, 
(5)  pp.  IG  18. 
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A  good  view  waa  obtained  of  what  I  believel  to  be  the  Carabaya  moun- 

I  left  I'elechuoo  oo  May  9,  and  continued  to  ascend  the  valley 
towards  the  Cordillera,  Oa  the  north-west  were  lofty  cliffs,  while 
on  the  suuth-eaBt  the  wlope  waa  less.  The  entrance  to  one  lateral  valley 
on  that  aide  appeared  to  be  ocoiipied  by  the  moraine  of  an  old  glacier, 
throngli  the  centre  of  which  a  atreant  had  worn  a  pasBage.  About 
*;  luiled  from  Pelechuco  the  valley  tnrue  to  the  west,  while  the  road 
climbs  the  Bouthern  slope  into  another  higher  valley  coutainiog  two  email 
takes.  The  tiearest  of  those  belongs  to  the  drainage  of  the  Pelecbnoo 
valley  and    the  Atlantic   system,  while    the  uvtrflow  from    the   other 


ultimately  roaches  Lake  Titioacs.     The  watershed  is  at  a  height   of 
15,375  feet. 

Nearly  the  whole  of  the  journey  from  Pelechuco  was  performed  in 
a  snowstorm,  which  btoanie  gradually  more  dense,  till  it  was  im- 
jioaaiblo  to  see  more  than  a  few  yards.  We  passed  herds  of  Mamas 
and  alpacas,  which  were  being  driven  home  to  shelter,  and  at  last 
reachedatCololotbe  small  stone  huts  of  the  Indians  who  owned  the  flocks. 
I  was  told  that  it  snowed  almost  every  afternoon ;  yet,  in  spite  of  their 
apparently  uncongenial  and  comfortless  surroundings,  the  Indiana  are 
comparatively  well-to-do,  owning  a  largo  number  of  these  Western 
camels,  whose  wool  fetches  good  prices  in  the  nearest  Peruvian  towns. 
Wlien  we  moved  US'  in  the  eirly  morning  it  was  atill  freezing  hard,  and 


I 


630  EXPEDITION  TO  CAUPOUCAH  BOUVU,  1901-1902. 

the  snow  oovered  everything,  but  the  day  soon  brought  a  oonsiderable 
inorease  of  temperature,  and  before  long  the  lower  ground  was  dear. 
In  many  places  glacial  striation  was  visible  in  the  surface  of  the  rock. 
We  followed  the  river  Gaoachamoca  to  the  point  where  it  enters 
Lake  Cocha-quin-grai,*  which  stretches  south-west  for  5  or  6  mil«. 
We  continued  our  journey  on  the  north-west  bank,  while  the  route 
to  La  Paz  is  on  the  opposite  side.  The  south-west  end  of  the  lake  is 
apparently  a  ma«s  of  moraine  material,  which  forms  an  expanse  of 
irregular  hills  with  pools  in  the  hollows.  After  passing  the  river 
Sorapatamayo,  which  flows  from  north-west  to  south-east  from  Sorapata 
(Altarani)  towards  Lake  Titioaca,  a  low  ridge  was  reached,  which  is 
probably  also  composed  of  glacial  material.  Od  the  other  side  of  this 
were  more  pools  with  a  little  pasture  round  them,  on  which  llamas  were 
feeding.  Beyond  stretched  a  level  and  nearly  barren  plain  for  8  or 
9  miles,  to  the  low  hills  near  Gojata.  One  or  two  streams  we  met 
with  flowed  towards  Lake  Titicaca,  the  most  important  being  the  river 
Cojata,  which  is  on  the  Peruvian  side  of  the  international  boundary. 
The  latter  was  marked  by  adobe  pillars  at  long  intervals.  There  was 
no  custom-house,  or  any  restrictioo  on  the  free  transit  of  persons  or 
goods.  Cojata  is  a  small  well-to-do  town  chiefly  engaged  in  the  wool 
trade.  It  is  at  a  height  of  13,875  feet  above  the  sea.  The  climate  is 
severe,  and  snow  frequently  falls. 

From  Cojata  the  road  passes  over  a  series  of  ridges  of  more  or  less 
calcareous  sandstones  by  Galingaohe  and  Giterani  to  Bilqui-ohicn.  The 
valleys  are  in  many  cases  fertile  and  well  watered  ;  crops  of  barley  and 
quinoa  are  grown,  and  there  is  pasture  for  numerous  cattle.  Leaving 
Bilqui-chieu,  which  is  a  small  but  apparently  prosperous  village,  the 
road  skirts  the  lake  for  some  distance,  and  then,  passing  hills  of  dark- 
blue  limestone  which  rise  out  of  the  alluvium,  reaches  the  little  town 
of  Huancaue.  Thence  it  continues  across  a  flat  alluvial  plain,  through 
which  the  river  Eames  flows  towards  the  lake  that  probably  once 
covered  the  whole  plain.  It  is  passed  on  balsas  formed  of  a  kind 
of  reed  that  grows  in  the  lake.  About  3  miles  beyond  it  the  town 
of  Taraco  is  reached,  near  the  foot  of  a  low  line  of  hills.  Like  the 
other  towns  and  villages  of  the  Puno,  it  is  mainly  inhabited  by  Indians. 
A  large  part  of  it  consists  of  the  crumbling  walls  of  roofless  houses,  and 
its  population  must  now  be  very  much  less  than  it  onoe  was. 

Crossing  several  more  ridges  of  limestone  or  sandstone,  separated  by 
more  or  less  barren  alluvial  plains,  Juliaca,  the  junction  of  the  Sicuani 
and  Puno  branches  of  the  South  Peruvian  railway,  was  at  length 
reached.  From  Juliaca  I  returned  to  La  Paz,  whence  I  travelled  agnin 
to  Sorata,  and  then  crossed  by  the  Tipuani  route,  which  I  have  already 
described,  to  Huanay,  and  once  more  descended  the  Beni  as  fiair  as 
Rurenabaque. 

*  CbcAa  means  *' lake.'* 
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Before  describing  my  further  journey  down  the  Beni,  I  propose  to 
refer  briefly  to  the  general  structure  of  the  Andes  in  Northern  Bolivia, 
and  the  water  system  of  the  rivers  that  drain  them.  The  details  of 
the  geology  of  the  country  traversed  by  the  expedition  will  be  dealt 
with  in  a  paper  I  propose  to  read  before  the  Geological  Society.  The 
classical  work  of  Alcide  D'Orbigny  *  and  David  Forbes  t  has  already 
made  us  acquainted  with  the  main  features  of  the  geology  of  the  high- 
land plateau  (altaplanicies)  and  the  country  between  it  and  the  Pacific, 
as  well  as  that  of  a  large  portion  of  Eastern  Bolivia. 

llie  western  coast  of  South  America  has  a  south-eastern  trend  from 
Cape  Parina  in  lat.  4°  S.  to  Tacna  in  lat.  18°  S.,  and  the  direction  of 
the  different  ranges  of  the  Andes  is  approximately  the  same  between 
those  latitudes.  The  western  or  rather  Eouth-western  Andes  appear  to 
consist  mainly  of  strata  of  secondary  and  later  age,  with  interstratified 
and  intrusive  igneous  rocks,  while  on  the  plateau  or  altaplanicies  be- 
tween them  and  the  Cordillera  Real  we  meet  with  ridges  of  rocks  of 
devonian,  carboniferous  and  permian  or  triassic  age  rising  out  of  alluvial 
deposits  derived  from  the  erosion  of  the  adjacent  hills  and  mountains. 

The  Cordillera  Real  enters  Bolivia  near  Pelechuco,  and  runs  south- 
east to  niimani.  As  far  as  the  margin  of  the  Tipuani  valley  it  appears 
to  consist  mainly  of  slates  and  intercalated  arenaceous  beds  forming  an 
involved  anticlinal,  which  probably  includes  rocks  of  every  age  from 
Cambrian,  or  at  any  rate  ordovician,  to  lower  devonian.  Granite 
intrusions  are  said  to  occur  at  some  points  in  the  Province  of  Mnneoas. 
Further  to  the  south-east  a  core  of  granitic  rocks  has  been  introduced 
into  the  centre  of  the  synclinal.  It  is  this  that  by  its  greater  power 
of  resisting  eroding  agents  has  given  rise  to  the  magnificent  succession 
of  lofty  peaks  from  Ancohuma  to  lUimani.  To  the  north-east  long 
spurs  stretch  out  from  the  main  axis,  but  no  definite  range  is  met  with 
till  the  important  chain  is  reached  which  I  have  called  the  Cusali 
mountains.  These  form  a  line  parallel  to  the  Cordillera  Real  at  a 
distance  of  55  miles  from  it.  North-westwards  they  appear  to  be  pro- 
longed into  the  lofty  hills  on  the  south-west  side  of  the  Apolo  valley, 
the  highest  of  which  is  known  as  the  Cerro  de  Santa  Cruz,  while  south- 
eastward they  form  a  wall  on  the  north-eastern  side  of  the  valleys 
of  the  Coroico  and  Yara.  It  seems  probable  that  still  further  in  the 
same  direction  the  same  range  is  traversed  by  the  Rio  de  la  Paz,  and 
that  it  then  forms  the  watershed  between  the  upper  valley  of  that  river 
and  that  of  the  Rio  de  Cochabamba.  So  far  as  my  observations  extend, 
these  mountains  are  composed  of  slates,  sandstones,  and  limestones  of 
palsDozoic  age. 

Another  less- defined  line  of  hills  is  passed  on  the  Rio  Caca  at 


•  •  Voyage  dans  TAm^riqiie  M^ridionale/  Tol.  iii.  parts  iii.  and  It.  (1842). 

t  "  On  the  Geology  of  Bolivia  and  Southern  Pem/'  Q.J.O.8.,  toI.  xvii  p.  7  (1861). 
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Chiniri,  and  may  oorreaiNHid  to  the  billa  nofrlh-emmt  of  the  Apolo  TiDer. 
Tbo  Bea  and  Chepite  ridgea  traveraed  hy  the  Beni  near  the  autaai 
of  the  same  names  are  alao  well-marked  features  in  the  topo^aphj  of 
t  ho  district.  The  former  may  be  represented  farther  to  the  north-west  by 
the  Giteranipata  and  Chira-Choricha  moontainp,  aod  the  Intler  by  tki 
Ucumari  and  Jatnnari  ridge.  The  hilly  r^ion  between  the  Taiche  aad 
Ksiliamas  appears  to  be  unrepreeented  by  any  hig^  Innd  in  the  nsi^ 
1x>urhood  of  the  Beni.  Finally,  the  Bala-Snsi  mountains  also  eonsiit  of 
two  ridges,  the  enter  or  Sasi  range  being  ocnnparatively  locaL  Thes 
mouDtaiDs  are  the  last  of  the  foothills  of  the  Andes,  and  constitirte 
the  boundary  of  the  great  Amazonian  plain  from  a  point  south-east  of 
Rarenabaque  north-westward  for  more  than  a  hundred  mOes. 

All  the  country  fiom  Pata  to  the  Bala-Susi  range  nosr  Bstnt 
is  high  above  the  sea,  except  for  the  narrow  yalleya  of  the  Tniehe  md 
some  of  its  tributaries,  but  between  Huanay  and  Bnienafaaqw  tb 
intervals  between  the  ridges  are  mainly  occupied  by  broad 
alluvium  and  low  hills  of  sandstone  and  conglomerate  of 
recent  formation.  Still  further  to  the  south-east  the 
Bala-Susi  mountains  die  out,  and  the  lowlands  that  flank 
the  great  central  alluvial  plain  of  South  America. 

It  will  be  noticed  that  all  the  parallel  ranges  from  the 
Real  to  the  Bala-Susi  mountains  are  traversed  by  rivers 
south-west  to  north-east     There  are  cogent  reasons  for 
the  course  of  these  streams  dates  from  a  remote  period- 
evolution  of  the  present  features  of  the  country,  in  the  oonzee  of  vUck 
the  ridges  and  valleys  have  been  formed  by  differential  earths-] 
and  the  operation  of  subaerial  agents  of  erosion,  and  the  dej 
filled  in  with  an  enormous  amount  of  detrital  material  of 
some  of  which  appears  to  have  been  afterwards  subjected  to 
earth-movements  and  erosive  action. 

As  the  lines  of  hills  rose  and  the  longitudinal  valleys  were  formed 
by  erosion  and  the  same  folding  that  elevated  the  ridges,  the  riven 
cut  deeper  channels  through  the  barriers  which  threatened  to  exclude 
them  from  the  South  American  plain.  This  destructive  action  of  rivers, 
which  is  nowhere  so  effectual  as  in  mountain  regions  where  the  velocitj 
of  the  current  is  great  and  its  transporting  powers  are  immenselj 
increased,  is  sufficient  to  account  for  even  the  deep  valleys  that 
traverse  the  Cordillera  Real  itself,  though  it  is  possible  that  lines  of 
weakness,  local  synclinals,  or  the  occurrence  of  softer  materials  may 
have  determined  the  locality  of  the  main  avenues  by  which  the  wateis 
flow  eastward. 

It  is  probable  that  for  a  long  period  the  surplus  water  of  the  alta- 
planicies  passed  out  through  the  gaps  in  the  Eastern  Cordillera,  and  tboagh 
at  present  a  large  area  belongs  to  the  inland  system  of  Lakes  Titicaca 
aiii  Poopo,  yet  most  of  the  rainfall  from  the  north-eastern  slopes,  where 
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the  preoipitatioQ  is  heaviest,  still  posees  to  the  aorth-east  into  the  basin 
of  the  Amazon,  and  not  a  single  stream  flows  out  south- west  ward 
through  the  Westera  Cordillera.  A  similar  state  of  things  is  met  with 
thronghout  the  portion  of  the  Andes  where  the  winds  generally  blow 
from  the  east.  While  heavy  rains  fall  on  the  eastern  Andes,  the  western 
ranges  and  slopes  have  always  been  comparatively  rainless,  and  the 
streams  that  flowed  into  the  Paoifio  have  been  unable  to  deepen  their 
channels  enfficiently  rapidly  to  keep  pace  with  elevation  occurring  along 
an  axis  intersecting  their  courBes. 

In  Patagonia,  where  western  winds  prevail,  the  Ligher  ranges  are 


repeatedly  traversed  from  east  to  west  by  deep  river  valleys,  there 
having  been  snfGcient  rain  during  the  elevation  of  the  mountains  to 
keep  upen  the  courses  of  rivers  tiuwing  to  the  westward. 

In  Northern  Bolivia,  the  first  foldings  must  have  taken  place  in  very 
early  times  ;  but  at  the  beginning  of  the  cart-oniferouB  period  there 
is  reason  to  believe  that  the  sea  stretched  across  the  line  of  the  present 
Cordillera  Keal.  Before  the  close  of  that  period  elevation  must  have 
brought  to  the  surface  and  exposed  to  denudation  a  considerable 
amount  of  land  in  the  immediate  neighbourhood,  probably  a  longi- 
tudinal strip  near  the  south-western  border  of  the  present  altaplanioies. 
About  the  end  of  the  palteozoio  the  land  would  seem  to  have  extended 
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further  to  the  north-east  over  the  site  of  the  Cordillera  Beal,  while 
rivers  probably  flowed  out  both  to  the  south-west  and  north-east. 
As  the  folding  proceeded  the  land  on  the  north-east  gradually  rose 
and  formed  hills,  but  the  streams  still  kept  open  their  way  through 
on  that  side.  Even  when  mountains  were  formed  large  enough  to 
rob  the  trade  winds  of  most  of  their  moisture,  much  of  the  precipitatioii 
must  have  occurred  then,  as  it  does  now,  on  the  western  slopes  of  the 
range,  and  fed  the  rivers  flowing  through  the  gorges.  At  that  time  the 
state  of  thingfl  would  have  been  very  similar  to  what  we  now  find  in 
Patagonia,  but  with  east  and  west  reversed.  There  the  watershed 
between  the  Atlantic  and  Pacific  is  usually  found  at  a  moderate  alti- 
tude, yet  the  streams  that  flow  westward  from  it  pass  through  the  lefty 
Cordillera  to  the  sea.  The  rise  of  the  Western  Cordillera  in  Pern  and 
Bolivia  seems  to  have  occurred  at  the  close  of  the  me^ozoio  period,  and 
to  have  oontinued  till  modern  times.  An  epoch  of  complete  rainlessness 
at  any  time  during  this  period  of  elevation  would  be  sufficient  per- 
manently to  bar  the  outlet  to  the  south-west  of  streams  from  the  plateau 
between  the  two  ranges. 

The  history  of  the  hydrography  of  the  inland  basin  is  at  present 
obscure.  There  is  eveiy  reason  to  suppose  that  it  is  a  depression  that 
owes  its  origin  mainly  to  a  differential  change  of  level,  and  only  to  a 
less  degree  to  the  erosive  action  of  water.  At  first  the  whole  drainage 
would  pass  out  eastward  by  deep  valleys  traversing  the  Cordillera — such 
as  the  Sorata-Mapiri  gorge,  the  Rio  de  La  Paz  gorge,  and  the  valley  of 
the  Piloomayo — to  the  Amazonian  or  La  Plata  basins.  Subsequently, 
during  a  period  when  the  rainfall  on  the  altaplanicies  was  almost 
entirely  confined  to  the  strip  immediately  to  the  west  of  the  Eastern 
Cordillera,  longitudinal  folding  must  have  occurred,  which  caused  the 
formation  of  longitudinal  synclinal  valleys,  separated  by  higher  ground. 
In  this  way  the  comparatively  rainless  region  of  the  central  and  south- 
M'estern  papt  of  the  plateau  was  cut  off  from  the  north-eastern  portion 
and  from  the  Atlantic.  It  is  true  that  the  gorge  of  the  Sorata  and 
lia  Paz  rivers  is  lower  than  any  part  of  the  Titicaca-Poopo  basin,  but 
therti  is  now  a  ridge  between  the  Sorata  and  Illabaya  valleys  on  the 
one  hand  and  Lake  Titicaca  on  the  other,  which  is  nowhere  less  than 
1500  feet  above  the  lake,  while  there  is  every  reason  to  believe  that 
a  similar  ridge,  covered  in  places  by  fragmental  deposits,  divides  the 
La  Paz  valley  from  that  of  the  Bio  Desaguadero  that  connects  Lake 
Titicaca  to  Lake  Poopo.  The  valley  of  the  Pilcomayo  is  separated  from 
the  inland  basin  by  a  rocky  ridge  that  rises  at  its  lowest  point  over 
2000  feet  above  the  latter. 

The  enormous  deposits  of  alluvium  in  which,  as  we  have  seen, 
the  La  Paz  cauon  is  now  being  erodtd,  appear  to  represent,  not  the 
alluvium  of  a  lake,  as  is  generally  supposed,  but  the  infilling^  of  a 
longitudinal  valley  of  depression  formed  close  to  the  Cordillera  Beal. 
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When  the  gorge  of  the  Eio  do  La  Paz  through  the  mountains  had  not 
been  worn  down  to  its  present  level,  the  torrents  from  the  mountains 
brought  down,  as  they  do  still,  continuous  supplies  of  sand,  gravel,  and 
boulders,  which  were  spread  out  and  accumulated  on  the  valley  bottom, 
as  the  slope  of  the  effluent  stream  did  not  give  it  sufficient  force  to 
remove  them.  Now  that  the  outlet  has  been  worn  deeper,  and  the 
inclination  is  consequently  greater,  the  river  is  working  back  on  all 
sides  amongst  the  loose  accumulations  of  the  past. 

Against  solid  rock  which  has  not  been  lateritized  or  otherwise 
weakened  by  the  action  of  underground  water,  the  rate  of  cutting  back 
is  apparently  very  much  slower.  I  made  a  careful  examination  of  the 
head  of  the  Illabaya  valley  near  the  Huallata  pass.  There  seemed, 
notwithstanding  the  much  greater  declivity  on  the  north-eastern  side, 
to  be  no  appearance  at  the  watershed  that  progress  was  being  made 
towards  the  south-west.  In  any  case  the  advance  must  be  very  slow. 
I  cannot  believe  that  the  operation  of  cutting  back  has  appreciably 
affected  the  main  features  of  the  hydrography  at  this  point. 

The  ranges  to  the  north-east  of  the  Cordillera  Seal  appear  to  be 
the  result  of  foldings  of  more  recent  date.  They  may  be  cousidered  as 
successive  crumples  of  the  margin  of  the  Amazonian  plain.* 

A  few  words  must  be  said  on  the  subject  of  laterization.  Though 
it  belongs  mainly  to  the  provinces  of  mineralogy  and  chemistry,  yet  it 
has  such  far-reaching  effects  on  the  surface  features,  the  soil,  and  the 
character  of  the  roads  in  most  tropical  countries,  that  it  cannot  well  be 
passed  over  in  silence  in  a  paper  dealing  with  the  geographical  features 
of  such  a  region.  Its  operation  is  confined  to  rocks  containing  silica 
and  alumina,  as  well  as,  in  most  cases,  oxide  of  iron,  lime,  and  other 
substances.  In  the  process,  much  of  the  silica  and  lime  is  removed, 
and  what  is  known  as  laterite  is  left.  This  is  of  varying  degrees  of 
hardness,  according  to  the  amount  of  iron  and  moisture  present.  In 
damp  countries  it  is  usually  a  slippery  adhesive  clay,  which  adds  con- 
siderably to  the  labour  of  the  draught  animals  in  the  valleys,  and  on 
steep  slopes  is  sometimes  a  serious  element  of  danger,  as  in  places  on  the 
old  road  from  San  Jos6  de  Chupiamonas  to  Apolo.  In  drier  climates, 
or  if  a  larger  amount  of  iron  is  present,  it  may  be  as  haid  as  brick, 
whence  the  name  it  has  received.  Laterite  is  never  found  to  any  extent 
at  the  present  time  except  in  the  tropics,  and  not  there  at  very  high 


*  The  river  phenomena  in  the  Apolo  valley  indicate  tLe  probability  that  n  lative 
changes  of  level  have  occurred  in  comparatively  recent  times.  The  ancient  wide  und 
nearly  flat-bottomed  valley  appears  to  have  been  formed  at  a  time  when  the  district 
stood  at  a  lower  altitude,  and  the  fall  and  erosive  power  of  the  waters  were  less  than 
at  present,  when  the  streams  are  cutting  deep  ravines  in  the  floor  of  the  old  channel. 
The  increased  slope  miglit  be  explained  by  the  wearing  down  of  a  barrier  at  a  lower 
level  in  the  course  of  the  river  Aten  or  river  Gaoa,  but  I  am  disposed  to  think  that 
an  elevation  of  the  area  ronnd  Apolo  famishes  the  true  explanation. 

2x2 
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altitudes,  though  in  India  it  oocurs  up  to  the  summit  of  the  Nilgirif 
at  a  height  of  nearly  8000  feet.  In  the  region  I  have  been  desorihiDg, 
it  reaches  a  height  of  7000  feet,  but  the  unaltered  rock  is  everywhere 
found  in  or  near  the  beds  of  rivers,  where  the  water  -would  -wash  away 
any  of  the  material  decomposed,  or  perhaps  hinder  the  progress  of  the 
decomposition.* 

After  returning  from  a  visit  to  Beyes,  I  Bnally  left  Burenab4que  on 
June  26,  in  the  batelone  which  carried  the  mails.  It  had  ten  Indian 
rowers,  and  an  assorted  cargo  of  European  goods  and  products  of  the 
country  for  sale  at  the  rubher  stations  on  the  river,  and  was  to  bring 
back  rubber.  We  descended  the  rapids  of  Altamarani  formed  by  the 
gravel  deposited  by  the  river  on  leaving  the  mountains,  and  having 
completed  our  cargo,  continued  our  journey,  passing  on  the  right  bank 
Puerto  Salinas,  called  after  an  Indian,  Pedro  Salinas,  who  xnade  a  track 
from  Heyes  to  this  point,  and  then  on  to  Tumupasa.  Below  Santi 
Teresa,  which  is  only  nine  hours*  journey  from  Tumupasa,  there  are 
no  inhabitants  till  the  neighbourhood  of  the  mouth  of  the  Madidi  is 
reached.  After  passing  the  Inaderi  (Enadere),  we  lost  sight  of  the 
Bala-Susi  mountains  in  the  mist,  but  when  the  air  is  clear  they  must 
be  visible  for  a  much  longer  distance. 

On  July  6,  we  reached  the  Pena  de  Guarajos  (Rock  of  the  Guarayoe 
or  Guacanaguas,  who  once  had  settlements  in  the  neighbourhood). 
Below  the  mouth  of  the  Madidi  f  Sub])er  barracas  were  frequently 
met  with,  and  as  a  general  rule  we  stopped  the  night  at  one  of  them. 
We  had  previously  slept  in  the  forest  or  on  a  broad  sandy  beach. 

At  Etea  is  the  headquarters  of  the  Intendente  of  the  Beni.  It  is  at 
the  foot  of  a  hill  of  lateritic  material  70  or  80  feet  above  the  river,  the 
highest  elevation  I  saw  between  Rurenabaque  and  the  cataracts. 

The  next  barraca  is  San  Lorenzo,  whence  a  track  runs  to  the  Mann- 
tata  (Madre  de  Dios),  which  can  be  reached  in  two  or  three  daj-s.  There  is 
also  a  track  for  cattle  and  mules  down  the  right  bank  of  the  Beni  from 
Reyes  to  the  rubber  barracas,  but  it  is  very  swampy  and  pi-actically 
impassable  in  the  wet  weather.  From  Pena  Vermeja,  which  we  passed 
on  the  13th,  a  track  leads  to  Santa  Anna  on  the  Rio  Mamore,  which 
can  be  reached  in  fifteen  days.  From  the  next  barraca,  Szaltacion,  a 
track,  crossing  the  Manutata  at  Genichiquia  (6  leagues),  the  Orton  at 


*  It  is  evident  that  the  process  depends  to  some  extent  on  the  temperature ;  but 
Mr.  T.  II.  Holland,  the  Director  of  the  Geological  Survey  of  India,  who  has  reviewed 
the  whole  subject  in  the  Geological  Maganne,  1903,  p.  59,  points  out  that  it  does  not 
appear  to  be  operative  in  temperate  regions  and  on  slopes  of  the  Himalayas  that  have 
a  mean  annual  temperature  equal  to  or  higher  than  that  of  lethalities  in  the  tropici 
7000  or  8000  feet  high  where  laterization  occurs,  but  a  much  lower  minimuiH 
temperature.  He  suggests  that  .the  phenomenon  is  the  result  of  the  action  of  a  germ 
that  cannot  live  where  the  winters  are  severe. 

I  t  The  *'  black  ant/'  also  known  as  the  Nagigi  and  Masibi,  (10)  Sp.  tr.  note,  p.  7 ;  (3J 

I  p.  38. 
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Palestina  (20  leagues),  and  the  Abuna  at  SanU  Rosa  (36  leagues),  leads 
to  the  barraca  of  Capibara  on  the  Acre  (52  leagues). 

From  the  Rio  Genesuaya  to  Riveralta  *  there  are  few  rubber  pro- 
perties on  which  the  industry  is  carried  on  to  any  considerable  extent, 
as  they  have  been  exhausted  and  will  require  some  years  to  recupei*ate, 
but  sugar-cane  and  tobacco  are  extensively  cultivated.  After  passing 
the  confluence  with  the  Manutata  and  the  island  of  Antenor,  we  arrived 
at  Riveralta  on  July  16,  having  been  greatly  delayed  by  the  time  spent 
in  peddling  the  cargo  x)f  the  batelone  at  the  different  barracas  at  which 
we  stopped. 

There  is  little  business  transacted  at  Riveralta  since  the  fall  in  the 
price  of  rubber  in  Europe,  and  the  cessation  of  the  period  of  speculation 
and  inflation  that  prevailed  up  to  about  the  end  of  1900.  It  stands,  as 
its  name  implies,  on  a  high  bank,  and  is  cool,  healthy,  and  almost 
entirely  free  from  mosquitoes  and  sandflies. 

From  Riveralta  I  ascended  the  Manutata  f  in  a  steam-launch  to  Con- 
quista,  a  station  on  high  ground  at  a  little  distance  from  the  river. 
Here  there  was  formerly  a  large  settlement  of  the  Indians.  I  afterwards 
had  a  conversation  with  Senor  Bernardo  Pando,  who  lived  among  them 
for  a  year  in  1884.  They  were  like  many  of  the  wild  Indians  in  this 
region,  divided  into  two  clans,  the  Araonas  and  Cabinias,  marriage 
being  only  allowed  between  members  of  different  clans.  Almost  the 
whole  tribe  was  blotted  out  a  year  later  by  an  epidemic  of  dysentery. 
The  Indians  now  living  at  Conquista  have  come  from  the  river  Tahna- 
manu,  one  of  the  affluents  of  the  Orton. 

From  Conquista  I  travelled  about  the  forest,  and  had  an  opportunity 
of  observing  the  life  of  the  Indians,  many  of  them  harharos^  engaged 
in  collecting  rubber.  As  is  the  case  everywhere  in  the  lowlands  of 
Bolivia,  the  Indians  live  in  a  kind  of  voluntary  slavery.  An  account 
is  kept  with  each  man  showing  the  salary  earned,  usually  from  fifteen 
to  twenty  bolivians  a  month,  and  the  amounts  owing  for  goods  supplied, 
exclusive  of  the  necessaries  of  life.  The  price  of  these  goods  is  usually 
rather  higher  than  the  cash  value,  and  the  total  owing  is  allowed  to 
mount  up  till  it  approximates  to  the  capital  value  of  the  labourer — 
about  two  years'  pay.  He  is  now  bound  till  he  can  pay  this  off. 
Flogging  is  occasionally  administered,  as  many  as  two  hundred  lashes 
being  given.  As  long  as  they  are  employed  in  the  healthy  districts, 
the  Indians  do  not  seem,  as  a  rule,  to  have  much  to  complain  of;  but 
large  numbers  die  of  fever  in  the  region  of  the  cataracts  of  the  lower 
Beni  and  Mamore  and  of  the  Madeira,  as  well  as  in  the  river  Abund 
and  lower  Aquiri  (Acre). 

♦  The  lower  Beni  was  first  opened  out  by  Dr.  Heath  in  1880,  (10)  pp.  128, 132. 

t  The  upper  course  of  the  Manutata  was  long  known  to  the  Peruyians  and  the 
Franciscan  missionaries.  Its  connection  with  the  Beni  was  demonstrated  by  the 
ill-fated  expedition  of  Maldonado  in  1861.  It  was  ascended  in  1884  by  R.  P.  Fr. 
Armentia  to  the  mountains,  (1)  pp.  31,  87. 
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Many  of  the  Indians  are  brought  from  the  upper  Mamore  and  the 
neighbourhood  of  Santa  Cruz  de  la  Sierra  or  the  Chiquitos.  Others 
are  kidnapped  as  children,  either  in  the  regions  just  mentioned  or 
from  savage  tribes  on  the  Manutata,  or  Or  ton,  or  their  tributaries. 
Sometimes  an  Indian  village  is  surrounded  and  all  the  children  removed. 
It  is  this  that  is  the  chief  cause  of  the  trouble  with  the  wild  Indians. 
Many  households  have  a  kidnapped  child,  who  is  treated  as  a  pet  till 
he  or  she  is  old  enough  to  work.  The  Bolivian  Government  is  doing  all 
it  can  to  prevent  the  ill-treatment  of  Indians. 

Travelling  overland,  we  reached  the  Orton  *  at  the  barraca  Peninsula, 
whence  we  ascended  to  Triuidad  de  Clames,  the  barraca  of  Senor  Pando. 
We  then  descended  the  river  in  canoes  past  Palestina  and  Mercedes,  from 
which  points  there  are  tracks  across  the  Abuna  to  the  Acre,  to  the  con- 
fluence of  the  Orton  with  the  Beni,  and  ascended  the  latter  river  to 
EiveraltA. 

I  finally  left  Biveralta  on  July  11,  and  passing  Florida,  from  which 
a  track  leads  to  the  cataract  of  Guayamerim  on  the  Mamore,  arrived 
at  the  cataract  of  Esperanza  on  the  13th.  Two  or  three  miles  above 
Esperanza,  there  is  a  slight  rapid,  where  a  line  of  rocks  is  passed, 
running  west-north-west  and  east-south-east.  The  cataract  of  Esperanza 
is  much  more  serious,  and  completely  blocks  navigation,  eo  that  bate- 
lones  have  to  be  taken  past  it  over  the  rocks.  These  are  of  coarse 
gneiss,  and  have  the  same  direction  as  the  rooks  above,  which  are,  no 
doubt,  of  a  similar  character.  They  are  the  first  solid  rocks  met  with 
after  leaving  Burenabaque,  though  in  many  places  hard  fermginuus 
material  deposited  from  the  river  occurs  among  the  alluvial  beds. 

There  are  a  large  number  of  buildings  at  Esperanza,  and  a  tram- 
way has  been  constructed  round  the  portion  of  the  cataract  which 
cannot  be  parsed  by  batelones.  The  neighbourhood  is  malarious,  as  is 
the  case  with  all  the  cataracts. 

Continuing  down  the  river,  a  brief  voyage  of  three  or  four  hours 
brought  us  to  Villa  Bella,  situated  at  the  junction  of  the  Mamore  and 
Beni,  just  above  the  cataract  of  Madeira.  I  ascended  the  Mamore  for  a 
short  distance  in  a  canoe,  and  found  gneissic  rocks  similar  to  those  at 
Esperanza. 

On  the  22nd  I  crossed  to  the  Brazilian  side  of  the  river,  which  is 
inhabited  entirely  by  Bolivians,  except  for  a  minor  Brazilian  official,  a 
negro,  and  two  soldiers  from  Santo  Antonio,  whose  huts  have  received 
the  title  of  Villa  Mortinha.     Little  seemed  known  about  the  interior ; 


*  Its  cliicf  affluent  is  the  Tahuamanu,  which  reoeiyes  the  Bnimanu  and  Mannripi 
on  tlic  right  bank.  The  sources  of  all  these  streams  is  in  hilly  oountry  with  rooks 
The  name  Tahuamnnu  was  originally  applied  to  the  whole  river,  but  the  term  Orton  is 
now  used  for  the  portion  between  the  confluence  of  the  Manuripi  (small  river)  and  the 
mouth.  Sefior  Ballivian  says  it  is  also  called  the  Datimanu  (river  of  turtles),  (10)  Sp. 
tr.  note,  p.  30.    The  nomenclature  of  Fr.  Armentia  is  somewhat  different,  (1)  85. 
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but  one  of  the  small  streams  had  been  ascended  for  three  or  fuur  days' 
journey,  in  spite  of  the  malarious  character  of  the  region.  There  were 
harharos,  who,  however,  were  not  dangerous ;  hilly  country  was  met 
with,  but  Dothing  was  known  about  its  extent. 

I  left  early  on  the  23rd  for  Santo  Antonio,  in  a  monteria^  a  canoe  from 
12  to  14  feet  long,  with  six  rowers.  It  was  fairly  light,  and  easily 
transported  over  the  rocks,  and  there  was  no  cargo  bej'ond  my  own 
effects,  so  there  was  little  delay  at  the  cataracts,  and  I  reached  Santo 
Antonio  on  the  29th. 

I  left  Santo  Antonio  on  September  10  in  the  steamer  Paea  de 
Carvalho.  It  arrived  late  on  its  journey  up  from  Manaos,  having  been 
greatly  delayed  by  the  low  state  of  the  river,  in  spite  of  the  fact  that 
it  was  one  of  the  smallest  passenger  steamers  that  navigate  the  Rio 
Madeira.  The  river  was  still  lower  when  we  descended;  so  that  we 
could  not  travel  by  night,  and  occasionally  suffered  considerable  delays 
from  the  difficulty  of  finding  a  practicable  channel.  We  reached  Manaos 
on  Septeml)er  24,  and  I  left  three  days  later  by  a  steamer  of  the  Booth 
line  for  Liverpool,  where  I  arrived  on  October  18. 

Climate. 

The  seasons  are  not  so  well  marked  as  in  other  tropical  countries  I 
have  visited.  There  is  no  real  dry  season  such  as  is  experienced  in 
India  and  South- West  Brazil,  and  the  distribution  of  the  rainfall  varies 
considerably  from  year  to  year,  and  from  point  to  point.  I  crossed  the 
Cordillera  Real  early  in  September  in  a  slight  snow-storm.  It  rained 
the  greater  part  of  the  succeeding  day  on  the  upper  part  of  the  north- 
eastern slopes  of  the  Cordillera.  During  the  rest  of  the  month  rain  only 
fell  on  one  day,  but  on  many  occabions  the  sky  was  threatening,  and 
rain  must  have  fallen  on  the  adjoining  heights.  In  October,  which  was 
mainly  spent  in  the  valley  of  the  Rio  Caca,  rain  frequently  fell,  the  total 
amounting  to  about  9-2  inches,  falling  on  sixteen  different  days.  In 
November  at  San  Buena  Ventura,  just  beyond  the  outside  limit  of  the 
mountains,  the  total  rainfall  was  13*5  inches  distributed  over  eleven 
dnys.  In  December  it  rained  eight  or  nine  days,  on  several  occasions 
very  heavily.  The  total  for  the  month  was  probably  about  the  same 
as  for  November.  In  January,  in  the  Tuiche  valley,  it  rained  on  eleven 
or  twelve  days,  on  five  occasions  heavily.  In  February,  on  the  way 
to  Apolo  and  at  that  place,  it  rained  on  ten  or  eleven  days,  often  very 
heavily.  In  March,  6  inches  fell — ^in  fifteen  days — at  Apolo.  In  April,  at 
Apolo  and  on  the  road  to  Pelechuco,  it  rained  on  ten  or  eleven  dayp, 
about  5  inches  falling.  In  the  first  ten  days  of  May  it  rained  or  snowed,  ' 
near  Pelechuco  and  on  the  road  to  Juliaca,  on  three  or  four  daya  In 
June,  bn  the  way  from  Sorata  to  the  Beni,  it  rained  on  seven  or  eight 
days.  In  the  low  country,  in  July,  August,  and  September,  occasional 
heavy  showers  occurred. 
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It  will  thus  be  seen  that  no  month  is  completely  free  from  rain, 
and  that  from  October  to  April  there  is  a  heavy,  but  never  continuous 
fall.  The  actual  amount,  however,  varies  as  we  have  seen,  from  valley 
to  valley  and  in  different  parts  of  the  same  valley,  and  diminishes, 
though  in  an  irregular  manner,  as  we  pass  from  the  Cordillera  to  the 
plains.  Several  days  of  rain  may  occur  on  the  south-ivest  side  of  the 
Bala-Sufii  range,  while  it  is  quite  dry  in  the  plains. 

To  the  north-east  of  the  Cordillera  the  prevalent  winds  are  south- 
east and  north-west.  The  frequency  of  the  latter  wind  appesirs  to 
become  greater  as  the  distance  from  the  Cordillera  increases.  Every- 
where to  the  north-east  of  the  Cordillera  the  south-east  winds  brings 
cold,  cloudy,  and  usually  rainy  weather.  It  is  generally  preceded  bj 
a  period  of  low  atmospheric  pressure,  but  its  arrival  is  acoompanied, 
or  even  heralded,  by  a  sharp  rise  in  the  barometer.  In  the  plains  this 
wind  18  known  as  the  "  Sur  *'  or  "  Surazo."  It  often  sets  in  with  great 
violence,  and  the  rain  is  sometimes  followed  by  a  period  of  cold  dry 
weather.  In  Caupolican,  when  winds  are  light,  they  often  blow  from 
the  south-east  in  the  morning,  and  north-west  in  the  evening.  When 
the  days  are  overcast,  the  sky  sometimes  clears  for  a  short  time  soon 
after  sunset,  but  soon  clouds  over  again. 

There  is  a  general  correspondence  between  the  movements  of  the 
barometer  at  La  Paz  and  in  the  plains,  that  is,  a  wave  of  high  or  low 
pressure  affects  both,  but  the  resulting  weather  is  widely  different. 

J  The  temperature  throughout  the  region  I  have  been  describing  is 

lower  than  might  have  been  expected  from  the  latitude  and  altitude. 
The  opposite  table  gives  the  chief  particulars  of  the  temperature  and 
humidity  of  the  different  localities  where  any  considerable  stay  was  made. 
In  June,  1902,  Mr.  Turle  and  Mr.  Williams  travelled  frona.  Sorata  to 
]  Aten   by  way  of  Cruz-pata,  Tacacoma,  and  Colabamba,  crossing   the 

1;  river  Mapiri  near  Incachaca.     From  Aten  they  continued  their  journey 

to  Apolo.  They  then  travelled  east-south-east,  and  ultimately  north-east 
across  the  Chiru-Choricha  range,  which  appears  to  be  a  south-eastern 
extension  of  the  Giteranipata  Mountains,  and  came  within  sight  of  the 
Jatunari  range.  The  valley  between  drains  to  the  south-east  into  the 
Tuiche.  They  returned  across  the  Turiapo  to  Aten,  and  subsequently 
explored  the  country  to  the  south-east  of  that  place.  Later  on,  they 
spent  some  time  in  examining  the  region  south-west  of  Apolo,  and  south- 
east of  Santa  Cruz  del  Valle  Ameno,  and  then  returned  to  La  Paz  by 
way  of  Aten,  Mapiri,  and  Sorata. 

I  have  to  record  my  acknowledgments  to  Mr.  Turle  for  his  assistance, 
and  for  his  notes  on  the  journeys  last  mentioned.  Mr.  Williams 
worked  indefatigably  at  his  collection  of  plants,  which  is,  I  believe, 
unrivalled  by  any  other  from  the  eastern  slopes  of  the  Andes.*     Mr. 

*  The  species  collected  exceed  2000  in  number,  of  which  800  are  cryptogams,  and 
at  least  160  new  to  science.    Four  complete  sets  were  taken,  and  a  large  proportion  of 
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Watnej  had  charge  of  the  oartography  of  the  expedition  ;  the  map  that 
aocompanies  this  paper  is  mainly  his  work,  though  Mr.  Turle  and  I 
contributed  topographical  data  regarding  regions  which  Mr.  Watney 
did  not  have  an  opportunity  of  surveying,  and  I  am  responsible  for 
many  of  the  orographic  details.  I  can  speak  for  the  care  and 
accuracy  with  which  his  astronomical  observation  were  taken.  The 
survey  was  carried  out  under  exceptional  difficulties.  Almost  all  the 
hills  were  clothed  with  thick  forest.  This  not  only  rendered  access  very 
difficult,  but  even  when  the  summit  was  reached,  the  height  and  density 
of  the  trees  made  both  astronomical  and  terrestrial  observations  impossible 
without  the  expenditure  of  an  immense  amount  of  labour  in  felling 
trees.  Astronomical  work  was  also  interfered  with  by  the  frequency 
of  cloudy  weather,  and  the  hazy  state  of  the  sky  at  low^  altitudes.  The 
half  chronometers  wore  necessarily  much  affected  by  the  rough  methods 
of  travelling,  and  the  moist  atmosphere^  and  consequently  too  much 
reliance  must  not  be  placed  upon  the  longitudes.  Eepeated  efforts  were 
made  to  check  the  determination  of  longitude  by  observations  of  occulta- 
tions,  but,  unfortunately,  in  no  case  did  the  state  of  the  sky  permit  it.* 

the  species  are  represented  by  specimens  from  different  localities,  so  that  the  total 
number  of  specimens  obtained  amounts  to  many  thousands. 

*  The  positions  of  the  following  places,  as  shown  on  the  map,  were  determined  by 
astronomical  observations :  Gharopampa,  Isapuri,  Mayaya,  camp  near  Maquique, 
Mariara,  camp  on  Beni  below  river  Suapi,  camp  on  Beni  near  Bala,  San  Buena 
Ventura,  Tumupasa,  Ixikmas,  San  Jos^  de  Ghupiamdnas,  Apolo,  Aten,  Asilla,  Buturo, 
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AUTIiOBITIES  QUOTED. 

(1)  Armentia,  R.P.  Fb.  Nicolas. — ^  Kavegaci6Q  del  Madre  de  Dioe.'    La  Pu, 

1887. 

(2)  *  Limites  do  Bolivia  con  el  Peru.*    La  Paz,  1897. 

(3)  BalliviAn,  Manuel  V. — *  Diario  del  Yiage  de  la  Delegad6a  Nacional.    A 

los  territoiios  del  Noroeste  de  la  Republica  y  el  Departamento  del  Beoi.' 
La  Paz,  1896. 

(4)  y  Jose  Zarco. — •  El  Oro  en  Bolivia.'    La  Paz,  1898. 

(5)  edited  by.—*  Relacioa  y  Descripciun  de  laa  Misbiones  .  .  .  de  Ap^kh 

bamba '  (dated  Guzco,  1747).    La  Paz,  1898. 

(G)  Bravo,  Carlos. — *  Limites  de  la  Provincia  de  Caupolican  o  Apolobamba.* 
La  Paz,  1890. 

(7)  CardCs,  R.P.  Fr.  Jose. — *  Las  Missiones  Franciscanas  entre  los  Infieles  de 

B  Dlivia.'  Barcelona,  1886. 

(8)  Church,  Colonel  George  Earl. — **  Northern  Bolivia  and  Preaideot  Pandui 

New  Map.**     Geographical  Journal,  vol.  xviii.  p.  144, 1901. 

(9)  Conway,  Sir  Martin. — "  M  ip  of  part  of  the  Cordillera  Real  of  Bolivia."    Gm- 

graphical  Journal,  vol.  xv.  p.  564,  1900. 

(10)  Heath,  Dr.  Edwin  R. — "  The  Exploration  of  the  River  Beni."     Jour.  Am, 

Geog.  Soc,  N.Y.,  vol.  xiv.  pp.  117-165,  1882.    Translated  into  Spanish, 
with  notep,  by  Seflor  M.  Y.  BallividD.    La  Paz,  1896. 

(11)  Pando,  President  Jose  Manuel. — "  Viaje  4  la  Region  de  la  Goma  Elastica.* 

Itevista  del  Museu  dv  la  Plata,  vol.  vi.  p.  144, 1895. 
(12) *  Expedicion  del,  al  Inambary.'    La  Paz,  1898. 

(13)  Paz,  Dr.  Rohan.—'  De  Riberalta  al  InambarL'    La  Paz,  1895. 

(14)  Weddell,  H.  a. — *  Voyage  dans  le  Nord  de  la  Bolivie.*    Paris,  1853. 

I  propose  to  deal  with  the  subject  of  the  bydrographioal  system 
of  the  Andes  iu  a  short  paper  before  the  Research  Department  of  the 
Society.  In  the  mean  time  I  would  only  express  my  conviction  that 
the  phenomena  referred  to  by  Sir  Thomas  Holdich  tend  to  support 
rather  tlian  contradict  the  views  I  have  put  forward. 


Before  the  reading  of  the  paper,  the  Chairman  (C  )lonel  G.  E.  Church,  Vice- 
President)  said:  It  is  a  great  pleasure  to  welcome  here  this  evening  Sefior 
Aramayo,  the  Bolivian  minister,  and  also  Admiral  Capello,  Captain  Yasconcellos 
and  Senhor  Forreira  do  Amiral.  Admiral  Capello  is  a  distinguished  African  explorer, 
while  Senhor  Ferreira  do  Amiral  is  President,  and  Captain  Vasooncellos  is  Secretary, 
of  the  liisbon  Geographical  Society.  We  have  also  Dr.  Park  Thompson,  very  well 
known  as  being  past  President  and  present  Secretary  of  the  Geographical  Society 
of  Queensland,  a  society  which  is  doing  splendid  work  in  that  far-off  colony. 
Dr.  TbomEon  quite  recently  received  one  of  the  Society ^s  awards  for  his  services 


San  Junn,  San  Martin,  San  Rafael,  Pelechnco,  Juliaca.  The  longitude  of  Apolo  was 
adjusted  by  a  bearing  on  Illampu.  I  am  inclined  to  think  that  the  true  position  of 
Pelechuco  is  a  little  to  the  west  of  that  shown,  but  there  are  not  sufficient  data  to 
determine  what  correction  should  be  made.  Sir  Martin  Conway's  map  (9),  which 
was  found  to  be  very  reliable,  was  mainly  followed  for  the  portion  within  its  limits. 
The  portion  of  the  Cordillera  between  the  Bio  Llioa  and  Cololo  and  north-east  of  the 
latter  place  has  never  been  surveyed,  and  has  been  only  oox^eoturally  inserted. 
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to  geography.  The  paper  this  evening  will  be  upon  an  extremely  interesting 
portion  of  South  America,  perhaps  the  most  fascinating  of  all,  a  district  which 
was  coveted  by  the  Incas  of  Peru.  The  second  Inca  sent  an  expedition  into  the 
Caravaya  district;  the  fourth  Inca  conquered  Llaricasa  jubt  at  the  south  of  it; 
and  the  great  Inca  Yupaoqui  sent  an  army  down  the  Mayutata  river  and  conquered 
and  pacified  the  whole  of  Caupolican,  which  district  will  be  enlarged  upon  in 
detail  by  our  friend  Dr.  Evans,  whom  I  will  now  call  upon  to  read  his  paper. 

After  the  reading  of  the  paper : — 

The  Chairman:  We  are  favoured  this  evening  with  the  presence  of  his 
Excellency  Sefior  Aramayo,  the  Minister  from  Bolivia,  and  we  shall  be  very 
pleased  if  he  will  make  a  few  remarks. 

Sefior  Abamayo  :  Although  I  am  not  prepared  to  take  part  in  the  debate  on 
such  an  interestiog  paper  as  has  been  read  this  evening  by  Dr.  Evans,  I  avail 
myself  with  pleasure  of  the  opportunity  so  kindly  o£fered  me  by  the  President  in 
order  to  thank  Dr.  Evans,  in  my  own  name  and  in  the  name  of  my  countrymen, 
for  the  great  service  which  he  has  done  to  my  country  by  the  very  interesting 
investigation  which  he  has  made  of  one  of  the  most  important  districts  of  the 
republic  which  I  have  the  honour  to  represent,  and  to  congratulate  him  upon  the 
success  of  his  travels  and  for  the  excellent  description  which  he  has  given  us  this 
evening  of  his  explorations.  Without  considering  myself  biased  in  any  way  by  an 
excessive  patriotism,  I  think  the  rf  g«on  which  has  been  examined  by  Dr.  Evans, 
namely,  the  northern  part  of  Bolivia,  is  one  of  the  most  interesting  countries  in 
existence,  and  most  worthy  of  being  thoroughly  investigated  in  a  scientific  way, 
either  geologically  or  geographically,  as  being  endowed  with  the  greatest  variety  of 
valuable  productions,  and  having,  as  Dr.  Evans  has, pointed  out,  a  great  variety  of 
climate,  besides  being  of  comparatively  easy  access,  and  partly  crossed  by  a  great 
number  of  navigable  rivers  which  flow  into  the  Amazon.  In  fact,  I  believe  it  is 
only  a  matter  of  opening  up  the  country  by  means  of  navigation  and  roads  in 
order  to  make  it  one  of  the  most  enviable  spots  on  the  face  of  the  Earth.  I  have 
pleasure  in  stating  here  this  evening  that  the  present  administration  of  Bolivia  has 
made  strenuous  efforts  to  explore  all  those  regions  which  have  been  up  to  the 
present  very  little  explored,  and  to  encourage  the  explorations  made  by  scientific 
societies.  We  have  not  been  equally  successful  in  our  attempts  to  open  out  the 
country  to  the  commerce  of  the  world,  on  account  of  lack  of  financial  support,  and 
we  have  lately  failed  in  an  important  attempt  to  open  up  the  rubber  districts  of 
Beni  and  Acre  on  account  of  a  certain  amount  of  jealousy  displayed  beyond  our 
frontier;  but  I  feel  confident  that  in  the  course  of  very  little  time,  some  years 
perhaps,  we  shall  be  able  to  open  to  the  commerce  of  the  world  a  most  valuable  region, 
capable  of  being  the  happy  and  prosperous  home  of  many  millions  of  settlers. 
1  think  it  is  worth  mentioning,  and  certainly  a  very  happy  augury,  that  the  King 
should  have  thought  it  convenient  to  appoint  a  minister  resident  at  La  Paz, 
a  step  which,  I  think,  will  tend  to  establish  greater  increase  of  friendly  relationships 
between  the  two  countries,  and  I  believe  to  the  benefit  of  both.  I  hope  that  the  steps 
of  Dr.  Evans  may  be  closely  followed  by  other  explorers,  and  I  have  only  to  say 
that  they  will  be  considered  as  the  most  welcome  guests,  and  they  will  be  given  every 
possible  facility  to  advance  the  work  of  civilization  and  progress  which  is  the  aim 
of  this  Society. 

Sir  Martin  Conway  :  I  have  listened  with  very  great  pleas'-re  and  interest 
to  the  lucid  account  which  Dr.  Evans  has  given  us,  though  necessarily  so  briefly, 
of  his  very  interesting  jourrey.  Naturally  it  has  interested  me  very  much,  because 
the  region  that  he  has  travelled  through  and  explored  is  adjacent  to  the  region 
which  I  travelled  in  a  few  years  ago,  and  bis  survey  joins  on  to  mine.    I  confess 
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that  I  listened  with  some  envy  to  his  descriptioiiB,  and  looked  at  his  photograpbi 
likewise  with  envy,  because  the  region  through  which  he  travelled,  though  not 
quite  so  magnificent  as  the  central  region  of  the  mountains,  has  a  far  greater  luxury, 
and  far  more  of  what  we  understand  in  the  ordinary  way  as  beauty.  I  have 
only  looked  down  upon  the  fiinge  of  this  region,  but  I  saw  enough  to  kuov 
that  here  is  a  country  of  very  singular  and  extraordinary  beauty.  You  have  a 
diversified  land  whose  tangle  of  mountain  ranges  Dr.  Evans  has  resolved  into 
a  series  of  essentially  parallel  ridges,  parts  of  the  same  crinkles  of  the  Earth  as  the 
Andes.  You  have  those  foothills  with  great  magnificent  forests,  and  you  bafs 
valleys  in  between  them  rich  in  the  soil  which  they  carry  and  wonderfully  lich  in 
the  vegetation  which  they  produce,  and  you  have  a  climate  of  extraordinary  soit- 
ability  for  all  purposes  of  agriculture  of  difierent  kinds.  The  result  is  that  you  have 
there  a  region  that  is  wonderfully  suitable  to  human  habitation,  and  that  up  to  the 
present  is,  as  we  have  learnt,  practically  uninhabited.  It  was  through  that  regioo 
I  desired  to  travel,  and  being  unable  to  do  so,  it  is  with  immense  interest  that 
I  listened  to  Dr.  Evans's  account  of  what  he  saw  there.  It  would  not  be  beoomioj; 
on  my  part  to  speak  at  great  length  about  a  country  I  have  not  seen,  but  I  think  I 
am  justified  in  adding  my  word  of  thanks  to  Dr.  Evans,  not  merely  for  the  journej 
that  he  so  well  performed,  but  for  the  delightful  description  of  it  which  he  has 
given  us  to-night.  I  should  like  to  add  that  he  was  accompanied,  amongst  otberr, 
by  an  American  botanist,  Mr.  Williams,  who  made  a  very  large  collection  of  plantr. 
1  have  seen  the  collection.  I  saw  it  in  New  York  about  two  months  ago,  and 
it  was  described  to  me  by  the  best  living  American  botanist  as  probably  the  finest 
collection,  or  one  of  the  finest  collections,  of  plants  that  had  ever  been  brought  out 
of  South  America  by  a  single  traveller  on  a  single  journey.  At  all  events,  he  has 
discovered  approximately  250  new  species,  and  has  brought  home  2000  specimeoB 
of  different  plants,  and  of  each  at  least  four  different  specimens.  I  hope  to 
present  in  his  name  ultimattly,  both  to  the  British  Museum  and  to  the  Herbarium 
at  Kew,  a  complete  series  of  the  collection  m^e  by  him  on  this  joomej. 
The  third  collection  will  be  deposited  in  the  Herbarium  of  the  New  York 
Botanical  Museum.  Well,  that  is  all  I  have  to  say,  and  I  am  very  thankful  to 
have  had  the  opportunity  of  contributing  my  word  of  thanks  to  Dr.  Evans  and  bis 
companions. 

The  Chairman  :  We  have  also  with  us  this  evening  our  friend  Sir  Thomas 
Holdich,  fresh  from  his  triumph  as  a  peacemaker  between  Chili  and  the  Argentine 
Republic,  and  we  shall  be  pleased  to  hear  a  few  words  from  him. 

Sir  Thomas  IIoldich  :  I  regret  very  much  that  I  could  not  follow  Dr.  Evans 
in  his  very  interesting  journey  through  Bolivia,  and  therefore  I  came  here  to  listen 
to  him  and  to  learn  something  about  that  country,  for  I  have  never  had  the 
opportunity  of  making  any  practical  acquaintance  with  it.  But  when  Dr.  Evans 
refers  to  Patagonia,  I  find  myself  a  little  more  at  home,  and  I  regret  that  the 
only  criticism  I  can  offer  on  Dr.  Evans's  interesting  remarks  is  one  of  some  slight 
disagreement  with  his  theory  as  to  the  formation  and  canse  of  the  direction  of 
Patagonian  rivers.  It  is  true,  no  doubt,  as  he  says,  that  for  billions  of  years 
the  wind  currents  have  been  much  the  same  across  the  Pacific  from  the  north- 
west and  the  west,  and  precipitation  has  been  very  considerably  greater  on  the 
west  of  the  Patagonian  Andes  than  it  has  on  the  east.  But  for  all  these  billions 
of  year:*,  till  within  very  recent  periods,  the  rivers  have  not  maintained  the 
same  direction.  It  is  very  evident  to  a  casual  observer  that  the  rivers  have 
changed  their  courses,  and  that  rivers  which  flow  into  the  Pacific  used  to  flow  into 
the  Atlantic;  and  I  think  we  must  look  to  some  other  cause  than  wind  currents 
for  the  present  conformation  of  the  rivers  of  Patagonia.    I  think  that  probably  the 
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alteration  of  their  direction  is  much  more  die  to  the  great  process  of  desiccation 
which  has  heen  going  on  all  through  the  world  than  to  any  action  due  to  wiuds 
and  air.  This  process  is  common  everywhere.  The  glaciers  are  receding,  and  as 
they  recede  lakes  are  formed ;  lakes  are  drying  up  and  moraines  are  formed,  and 
the  gradual  alteration  of  the  level  of  the  highlands  which  border  the  foot  of  the 
Andes  has  been  altering  the  direction  of  the  rivers.  There  are  one  or  two  places 
even  now  in  Patagonia  of  which  it  is  difficult  to  say  in  which  direction  they  drain 
— the  Atlantic  or  the  Pacific  That  is  all  I  can  add  to  the  interest  of  to-oight's 
discussion.  I  have  listened  with  very  great  pleasure  to  Dr.  Evans,  and  wish  to  add 
my  quota  of  thanks  for  what  I  have  heard. 

The  Chairman  :  1  am  going  to  crave  your  indulgence  for  a  moment  by  calling 
upon  Dr.  Thomson,  who  is  the  founder  and  head  of  the  Queensland  Geographical 
Society,  which  has  done  such  admirable  work  in  the  southern  hemisphere. 
Perhaps  he  will  favour  us  with  a  few  remarks  on  this  occasion. 

Dr.  Park  Thompson  :  My  object  in  offering  a  few  remarks  is  not  to  discuss  the 
very  excellent  paper  with  which  we  have  been  favoured  this  evening  by  Dr.  Evans, 
but  it  is  more  on  behalf  of  the  society  which  I  have  the  honour  of  representing, 
and  of  offering  to  you,  sir,  and  the  Fellows  of  this  great  British  Society  my  very 
grateful  thanks  for  the  privilege  conceded  to  me  this  evening  in  being  present 
to  listen  to  this  very  excellent  paper.  It  has  given  me  the  greatest  possible 
])leasure  indeed  to  listen  to  Dr.  Evans*s  remarks,  and  to  follow  him  in  his  wanderings 
in  that  part  of  the  country  of  which  he  has  given  us  a  very  admirable  description, 
illustrated  as  the  description  has  been  by  very  excellent  photographs  and  the 
beautiful  map  which  has  been  prepared  by  the  Geographical  Society.  I  beg,  sir, 
without  saying  more,  to  thank  you  very  gratefully  on  behalf  of  the  society  which 
I  have  the  honour  of  representing,  for  the  privilege  of  being  here  this  evening  and 
listening  to  this  very  excellent  paper. 

The  Chairman  :  Perhaps  I  may  bo  permitted  also  to  say  a  word  on  this  paper. 
The  great  province  of  Caupolican,  known  historically  as  Apolobamba,  extends 
from  the  two  Bolivian  departments  of  Mufiecis  and  Larecaja  indefinitely  towards 
the  north.  Geographers,  both  of  Bolivia  and  Peru,  have  disagreed  as  to  its  limits. 
Many  of  the  ancient  geographers  fix  the  northern  boundary  of  Caupolican  at  about 
7°  40'  S.  lat.,  in  accordance  with  the  line  of  demarcation,  from  east  to  west,  under 
the  Treaty  of  San  Ildefonso  between  Spain  and  Portugal.  By  the  treaty  of  1867 
between  Brazil  and  Bolivia,  the  boundary  was  changed  to  a  line  starting  from  the 
junction  of  the  Madeira  and  Beni,  at  10^  20'  S.  lat.,  to  the  sources  of  the  Yavari 
affluent  of  the  Amazon ;  but  the  Brazilians  now  pretend  that  the  limit  between 
the  two  countries  should  be  the  parallel  of  10^  20'  S.  lat.  In  the  varying  changes 
of  the  twelve  audiences  of  America  made  by  the  Spanish  Government  they  shuffled 
the  cards  so  with  reference  to  departments  and  ecclesiastical  areas  that  it  is  a  very 
difficult  problem  to  decide  to  whom  belong  certain  territories,  and  I'  think  it  is 
more  a  question  of  occupation,  perhaps,  than  it  is  of  old  boundary-lines ;  and  thus 
Bolivia  is  probably  more  entitled  than  any  other  country  to  that  region  lying 
between  the  last  two  boundaries  I  have  named.  It  certainly  has  shown  great 
energy  in  developing  that  country,  and  in  sending  its  sons  from  all  parts  of 
Bolivia  to  work  the  rubber  deposits  and  make  them  valuable  to  commerce.  It  has 
laboured  under  great  difficulties,  because  Bolivia  is  a  Mediterranean  country.  It 
has  no  sea-coast  to-day  on  the  Pacific  side ;  it  is  very  difficult  of  access  by  the 
head-waters  of  the  Purus  river,  and  still  more  difficult  by  the  Madeira,  owing  to 
the  long  line  of  nineteen  cataracts,  which  interrupt  navigation  except  by  canoes, 
which  means  the  hauling  of  them  for  days  round  some  of  the  most  formidable  falls ; 
but  at  the  same  time  the  country  above  these,  according  to  my  observation — and 
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I  have  travelled  there  a  great  deal — is  perhaps  the  most  beaatiful  of  all  South 
America.  It  has  the  nohlest  products,  and  the  richest  goldfields ;  I  may  say  tbst 
in  Gaupolican  and  Garayaya  and  all  that  eastern  slope  of  the  interior  range  of 
Andes  which  lies  to  the  east  of  Lake  Titicacay  there  is  no  country  so  rich  in  gold, 
and  it  Is  the  region  from  which  the  Incis  derived  those  treasures  with  which 
Atahualpa  undertook  to  ransom  from  Pizarro  the  Inca  Empire.  The  district  from 
Santa  Cruz,  which  is  the  eastern  expression  of  the  Andes,  to  the  headwaters  of 
the  Mayu-tata,  is  one  vast  goldfield,  hut  inacoessihle  for  practical  work  to-day. 
But  if  its  mineral  wealth  is  so  great,  its  agricultural  resources  are  perhaps  un- 
equalled. It  produces  the  heat  coffee  in  the  world.  There  is  nothing  to  eqnil 
the  Yungas  coffee.  I  may,  perhaps,  tell  you  that  there  is  one  little  spot  sobs 
distance  north  of  La  Paz,  only  an  acre  in  extent,  which  was  the  burial-groond 
for  a  small  Franciscan  convent  which  still  exists  there.  I  believe  that  the  monks 
have  heen  dispersed,  but  the  cemetery  remains.  There  they  grow  the  richest  coffee 
in  all  Bolivia,  so  highly  flavoured,  that  the  two  or  three  remaining  monks  send  s 
distance  of  hundreds  of  miles,  hy  native  runners,  presents  of  little  boxes  of  this 
coffee  of  three  or  four  pounds  in  weight.  I  once  had  this  region  described  to  me 
hy  an  old  man  of  the  name  of  Holhrook,  who  walked  all  the  way  from  Apolobamha, 
ahout  200  or  300  miles,  to  see  me  at  La  Paz  and  give  me  a  description  of  the 
country.  His  evidence  was  that  there  was  nothing  ohnoxious  to  he  found  there. 
In  fact,  in  his  most  illiterate  way  he  wrote  down  that  "  there  were  no  venomous 
iosects  except  tigerp."  But  hetween  the  Andean  tahleland  and  the  Yungas  of 
Bolivia,  there  is,  perhaps,  the  most  beautiful  range  of  »now-peaks  in  all  the  world. 
Sir  Martin  Conway  will  hear  me  out  that  it  would  he  difficult  to  match  tbst 
line  of  peaks  which  stretches  over  180  miles  hetween  Illimani  and  Sorata.  If 
you  stand  upon  the  Titicaca  tahleland  and  look  eastward  as  the  sun  rises,  there  is 
nothing  more  glorious  than  to  watch  the  sun  as  it  hreaks  through  those  giants  of  the 
Andes.  It  is  on  the  eastern  slope  of  these  mountains  that  we  find  OAupolicin, 
which  has  been  described  to-night.  It  is  a  perfect  paradise,  but  it  is  almost  ss 
inaccessible  as  the  Paradise  which  we  all  seek.  It  now  remdns  for  me  to  extend 
to  Dr.  Evans  your  thanks  for  the  admirable  lecture  which  he  has  given  us  this 
evening. 


FOUR  YEARS*  ARCTIC  EXPLORATION,  1 898-1 902,* 

By  Commander  B.  E.  PEART,  X7.S.N. 

It  is  a  difHcult  thing  to  compress  within  the  limits  of  an  hour's  talk 
the  story  of  four  years  of  almost  continuous  Arctic  effort,  but  I  shall 
try  to  fix  in  your  minds  an  outline,  at  least,  of  the  work  of  my  last 
Arctic  expedition.  My  original  plan;  the  inception  and  formation 
of  the  Peary  Arctic  Club,  which  financed  the  work ;  my  preliminary 
expedition  of  1897,  which  secured  and  brought  home  the  "  Ahnighito," 
largest  of  known   meteorites;   Mr.  Ilarmsworth's  gift   to   me  of  the 


♦  Read  at  tlie  Royal  Geographical  Society,  November  10, 1903.  Map,  p.  7*24.  We 
have  to  acknowledge  the  courtesy  of  the  Peary  Arctic  Club  in  Bending  a  copy  of  their 
report  on  the  expedition  :  the  main  facts  are  embodied  in  Ck)mmander  Peary's  paper. 
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Windward;  and  my  departure  for  the  nortli  in  July,  1898,  have  all  been 
noted  in  the  ooluinns  of  your  Journal, 

Sailing  from  Sydney,  C.B.,  Jnly  7,  1898,  on  Angnst  13  the  pre- 
liminary summer's  work  of  hunting  walrus  and  reoruiting  natives  and 
dogs  among  the  Whale  souni  Eskimo  was  completed,  and  the  Windioard 
headed  north  from  Etah,  while  my  auxiliary  ship,  the  Hope^  steamed 
south  for  home.  Five  days  later  the  Windward  had  fought  her  way 
through  heavy  ice  under  Cape  D'Urville  on  the  northern  side  of  Princess 
Marie  bay.  Here  further  progress  was  stopped  by  a  large  floe,  one  end 
resting  against  the  shore,  and  the  other  extending  out  into  the  dense 
pack,  completely  blocking  the  shore  lead.  This  proved  to  be  the  end 
of  the  Windward's  journey.  No  opportunity  to  advance  offered,  and  on 
the  last  day  of  August  the  new  ice  was  4f  inches  thick.  A  large 
portion  of  my  supplies  and  stores  were  landed,  the  boiler  was  blown 
off,  and  preparations  for  the  winter  were  commenced. 

The  autumn  work  outlined  itself.  It  compiieed  three  items — the 
survey  of  the  Buchanan  strait,  Hayes  sound,  and  Princess  Marie  bay 
region ;  the  securing  of  a  winter*s  supply  of  fresh  meat  for  my  party  ; 
and  the  transportation  of  the  maximum  amount  of  supplies  northward 
along  the  coast.  The  first  object  was  accomplished  in  September, 
demonstrating  the  continuity  of  Ellesmere  and  Grinnell  lands;  the 
non-existence  of  Hayes  sound ;  that  Buchanan  strait  is  in  reality 
Buchanan  bay,  and  Baohe  island  Bache  peninsula.  Incidentally,  the 
existence  of  bear,  musk-oxen,  walrus,  and  hare  in  the  Bache  peninsula 
region  was  determined.  The  northern  shores  of  Princess  Marie  bay 
were  particularly  barren  of  animal  and  vegetable  life,  only  a  rare  hare 
being  seen.  On  October  7  the  second  object  was  accomplished  by  the 
killing  of  a  herd  of  seventeen  musk-oxen  on  the  eastern  part  of  Bache 
peninsula.  By  incessant  effort,  utilizing  every  bit  of  the  moonlight, 
and  working  much  of  the  time  in  entire  darkness,  I  had  on  December  4 
3300  lbs.  of  supplies  cached  at  Cape  Wilkes,  on  the  north  side  of 
Kichardson  bay,  with  smaller  intermediate  caches  between  Cape  Wilkes 
and  the  ship.  No  one  who  has  not  had  the  actual  experience  can 
imagine  the  work  and  annoyances  involved  in  transporting,  in  semi 
or  complete  darkness,  these  supplies  along  the  frightful  icefoot  which 
everywhere  lines  the  ragged  Grinnell  Land  coast. 

On  December  20,  1898, 1  left  the  Windward  with  a  party  of  six  men 
and  thirty  dogs — all  that  remained  of  the  sixty  odd  with  which  I  left  Etah. 
Advancing  the  Cape  Wilkes  cache  to  Cape  Lawrence,  though  seriously 
hampered  by  thick  weather,  heavy  winds,  and  deep  snow,  I  then  pushed 
on  with  light  sledges  in  an  attempt  to  reach  Fort  Conger.  Unfortu- 
nately, the  delajs  had  thrown  us  past  the  period  of  moonlight  into  the 
nnintermpted  darkness  of  the  very  midnight  of  the  "  great  night."  The 
icefoot  grew  steadily  worse  as  we  advanced,  until  it  became  almost 
impassable  for  our  comparatively  empty  sledges.      At  Cape  Defosse 
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our  sapplies  gave  out.  At  Cape  Craoroft  we  were  obliged  to  dig  & 
barrow  in  a  snow-drift,  wbere  I  left  two  Eskimo  and  nine  of  the 
poorest  dogs.  Two  more  marobes,  one  of  eigbteen  bours'  dnratioD, 
during  wbiob,  in  complete  darkness,  we  stumbled  and  fell  and  groped 
our  way  across  tbe  Cimmerian  obaos  of  broken  and  snow-coTered  ioe 
wbiob  filled  L%dy  Frauklin  bay,  brougbt  us  to  tbe  nortbern  sbore. 
Here  a  dog  was  killed  for  food,  and,  pusbing  on  witbout  sleep,  we 
stumbled  into  Conger  just  after  midnigbt  on  January  6. 

Here  I  found  that  botb  my  feet  were  seriously  frosen,  and,  as  a 
result,  I  lay  on  my  baok  tbrougb  tbe  winter  until  February  19,  when 
tbe  beginning  of  tbe  returning  ligbt  enabled  us  to  attempt  tbe  reton 
to  tbe  sbip.  During  tbis  time  we  lived  largely  on  oommeal  and 
molasses,  and  kept  as  warm  as  was  possible  by  burning  boxes  and 
barrels.  Lasbed  down  upon  a  sledge,  my  feet  and  legs  wimpped  in  i 
musk-ox  skin,  tbe  return  to  tbe  Windward^  a  distance  of  some  250  miles, 
was  effected  in  eleven  marcbes,  my  companions  walking  the  entire 
distance.  Tbe  mean  minimum  daily  temperatures  during  Hub  time 
was  -53-°18  F. ;  tbe  lowest,  -65°  F. 

On  Marcb  13  tbe  amputation  of  eigbt  of  my  toes  was  eflfooted*  and 
on  April  19  I  started  for  Conger  again,  returning  to  the  ahip  on 
May  31.  In  tbis  journey  tbe  material  abandoned  by  Qreely  at  OoDger 
was  invoiced,  twenty-five  musk-oxen  killed  in  tbe  vioinity  of  the 
fort,  and  cacbed  for  future  use,  and  an  attempt  made  to  xeocmnoitn 
the  nortb-west  Greenland  coast.  A  reoonnaissanoe  from  tbe  summit  of 
Cape  Beecbey  sbowed  Eobeson  cbannel  to  be  filled  from  sbore  to  shore 
witb  upheaved  floe  fragments  covered  witb  deep  snow,  and  uninter- 
rupted by  large  floes  or  areas  of  young  ice.  Crippled  as  I  was,  and 
unable  to  take  my  uaual  place  abead  of  tbe  sledges,  breaking  a  path 
with  my  snowsboes,  the  traverse  of  tbe  channel  was  an  impoflsibility. 

A  month's  rest  at  the  sbip  put  my  feet,  wbiob  bad  become  irritated 
with  constant  use,  in  better  shape,  and  on  Juue  29  I  started  west  to 
complete  the  details  of  tbe  Princess  Marie  bay — Buchanan  strait  region, 
and  endeavour  to  cross  to  the  west  coast.  From  tbis  trip  I  returned  to 
the  ship  on  July  28.  Tbe  return  journey  was  somewhat  disagreeable, 
owing  to  the  rotten  state  of  the  one-year  ioe,  and  tbe  deep  pools  and 
canals  of  water  on  tbe  surface  of  tbe  old  floes.  These  presented  the 
alternative  of  making  endless  dStourBf  or  wading  tbrougb  water  often 
waist  and  chest  deep.  Our  clotbing,  tent,  sleeping-gear,  and  food  were 
constantly  saturated,  and  on  more  than  one  occasion  we  slept  in  several 
inches  of  slush.  But  I  felt  repaid  by  tbe  results  of  tbis  trip.  In  spite 
of  the  lateness  of  the  season  and  the  bandicap  of  my  still  unhealed  feet, 
I  had  been  fortunate  in  crossing  tbe  Ellesmere  Land  ice-cap,  and  from 
elevations  of  4000  and  4700  feet  bad  looked  down  upon  tbe  snow-free 
western  side  of  Ellesmere  Land,  and  out  into  an  ice-free  fjord  extending 
some  50  miles  to  the  north-west,  beyond  which  appeared   yet  more 
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distant  land.  The  eeason  on  this  ooast  was  at  leaet  a  month  earlier 
than  on  the  east  aide,  whore  the  ice  or  Prinoess  Marie  bay,  though 
mtioh  fissured,  was  still  practioally  intact,  ami  the  general  appearance 
of  the  country  reminded  me  slrcmgly  oF  the  Whale  sound  region  of 
Greenland.  The  game  secured  during  this  trip  oomprised  one  polar 
bear,  seven  musk'Oxen,  three  bearded  seale,  fourteen  ordinary  seals,  and 
a  few  hare. 

On  August  2  the  Windward  got  away  from  her  winter  quarters,  and, 
after  sis  days'  struggle  with  the  ice,  reached  coraparatire  open  waler 
and  proceeded  to  Etah.  Convinced  of  the  thorough  unsuitability  of 
the  Windieard  for  any  attempt  to  push  farther  north,  1  had  decided  to 


establiah  ray  base  for  the  coming  year  at  Etah.  The  year,  though  not 
marked  by  any  startling  results,  had  been  a  year  of  bard  and  continuous 
work  for  the  entire  party.  During  the  year  I  obtained  the  material  for 
an  authentio  map  of  the  Buchanan  bay — Baohe  peninsula — Princess 
Marie  bay  region ;  crossed  the  EUeemere  Land  ice-cap  to  the  west  side 
of  that  land  ;  established  a  continuous  line  of  caches  from  Cape  Sabine 
to  Fort  Conger,  containing  some  fourteen  tons  of  supplies  ;  rescued  the 
original  records  and  private  papers  of  the  Greely  expedition  ;  fitted  Fort 
Conger  as  a  base  for  future  work;  and  familiarized  myself  and  party 
with  the  entire  region  as  far  north  as  Cape  Beechey.  Finally,  dis- 
couraging as  was  tbe  aicident  to  my  feet,  I  have  been  satisfied,  since  my 
No.  VI.— DtcKMBEB,  1903.]  2  r 
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it  to  the  noi'th  and  Qorth-west,  as  far  as  oould  be  seen,  were  numerona 
lanes  and  pools.  The  next  i^ay  waa  devoted  to  hewing  a  trail  along 
the  ioefoot  to  Bopulse  harbour,  and  on  tho  23rd,  in  a  violent  gale 
acoompanied  by  drift,  I  pushed  on  to  the  Drift  point  of  Beaumont  (and 
later  LockwoodJ,  a  short  dietance  west  of  Black  Horn  cliffs.  The  ice- 
foot as  far  as  Repulse  harbour,  in  spile  of  the  load-making  of  the 
previous  day,  was  very  trying  to  sleJgea,  doga,  and  men.  The  slippery 
side  slopes,   steep   ascents,   and    preoipitons    desoenis    wrenched    and 


I 


strained  the  latter,  and  oapai^ied,  broke,  and  ripped  shoes  from  the 
former.  I  was  not  sarprised  to  see,  from  the  Drift  point  igloo,  that  the 
Black  Horn  cliffs  were  fronted  by  open  water.  The  paok  was  in  motion 
here,  and  had  only  recently  been  cmsbiag  against  the  icefoc),  where 
we  built  our  igloo. 

I  thought  1  had  broken  my  feet  in  pretty  thoroughly  on  my  journey 
from  Ktah  to  Conger,  but  this  day's  work  of  handling  a  sledge  along 
the  icefoot  made  me  think  they  had  never  encountered  serious  work 

£\  2 
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before.  A  blinding  Bnowstorm  on  tbe  24th  kept  us  inactive.  The  next 
day  I  made  a  reoonnaissance  to  the  cliffs,  and  the  next  day  set  the  entire 
party  to  work  hewing  a  road  along  the  icefoot.  That  night  the  tempen- 
ture  fell  to  —25°  Fahr.,  formiDg  a  film  of  jonng  ice  apon  the  water. 
The  next  day  I  moved  up  dose  to  the  cliffs,  and  then,  with  two  Eskimo, 
reconnoitred  the  young  ice.  I  found  that,  by  proceeding  with  extreme 
care,  it  would  in  most  places  support  a  man.  With  experienced  Ahsayoo 
ahead  constantly  testing  the  ice  with  his  sealnsipear,  myself  next,  and 
two  Eskimo  following,  all  with  feet  wide  apart,  and  sliding  instead  of 
walking,  we  crept  past  the  cliffs.  Betuming,  we  brushed  the  thin  film 
of  newly  fallen  snow  off  the  ice  for  a  width  of  some  4  feet,  to  give 
the  cold  free  access  to  it. 

I  quote  from  my  diary  for  the  27th :  '*  At  last  we  are  past  the 
barrier,  which  has  been  looming  before  me  for  the  past  ten  days,  tke 
open  water  at  the  Black  Horn  cliffs.  Sent  two  of  my  men,  whose 
nerves  are  disturbed  by  the  prospect  ahead,  back  to  Fort  Conger.  This 
leaves  me  with  Henson  and  three  Eskimo.  My  supplies  can  now  be 
carried  on  the  remaining  sledges.  Still  farther  stiffened  by  the  con- 
tinuous low  temperature  of  the  previous  night,  the  main  sheet  of  new 
ice  in  front  of  the  cliffs  was  not  hazardous,  as  long  as  tbe  sledges 
kept  a  few  hundred  feet  apart,  did  not  stop,  and  the  drivezis  walked 
a  few  yards  away  to  one  side.  Beyond  the  limit  of  my  previous 
day's  reconnaissance  there  were  areas  of  much  younger  ioe,  whidi 
caused  me  considerable  apprehension,  as  it  buckled  to  a  very  dis- 
quieting extent  beneath  dogs  and  sledges,  and,  horn  the  motion  of 
the  outside  pack,  was  crushing  up  in  places,  while  narrow  cracks 
opened  up  in  others.  Finally,  to  my  relief,  we  reached  the  icefoot 
beyond  the  cliffs  and  camped."  The  next  day  there  was  a  continuous 
lane  of  water  100  feet  wide  along  the  icefoot  by  our  camp,  and  the  space 
in  front  of  the  cliffs  was  again  open  water  :  we  had  crossed  just  in  time. 

Up  to  Cape  Stanton  we  had  to  hew  a  continuous  road  along  the  ice- 
foot. After  this  the  going  was  much  better  to  Cape  Bryant.  Off  this 
section  of  the  coast  the  pack  was  in  constant  motion,  and  an  almost 
continuous  lane  of  water  extended  along  the  icefoot.  A  little  west  of 
Cape  Bryant  I  killed  two  musk-oxen,  the  flesh  of  which  my  dogs  highly 
appreciated.  A  long  search  at  Cape  Bryant  finally  discovered  the 
remains  of  Lock  wood's  cache  and  cairn,  which  had  been  scattered  by 
bears.  At  3.30  p.m..  May  1,  I  left  Cape  Bryant  to  cross  the  wide 
indentation  lying  between  Cape  Bryant  and  Cape  Britannia.  Three 
marchei»,  mostly  in  thick  weather,  and  over  alternating  hummocky  blue 
ice  and  areas  of  deep  snow,  brought  us  at  1  a.m.  of  the  4th  to 
Cape  North  (the  northern  point  of  John  Murray  island).  From  this 
camp,  after  a  sleep,  I  sent  back  two  more  Eskimo  and  the  twelve 
poorest  dogs,  leaving  Henson,  one  Eskimo,  and  myself,  with  three 
sledges  and  sixteen  dogs,  for  the  permanent  advance  party. 
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From  Cape  North,  a  ribbon  of  very  young  ioe,  on  the  BO-called  tidal 
orack  which  extends  along  this  coast,  gave  us  a  good  lift  nearly  across 
Nordenafejiild  Jnlet ;  then  it  became  unsafe,  and  we  climbed  a  heavy  rabble 
barrier  to  the  old  floe-ioe  inside,  whioh  we  followed  to  Cape  Ben6t,  and 
camped.     Here  we  were  treated  to  another  snowBtorm. 

Another  htrip  of  young  ice  gave  us  a  passage  nearly  across  Musoirt 
inlet  until,  under  Cape  Payer,  I  found  it  so  broken  up  that  two  of  the 
sledges  and  nearly  all  of  the  dogs  got  into  the  water  before  we  oonld 
escape  from  it.  Then  a  pocket  of  snow,  thigh  and  waist  deep,  over 
rabble  ice,  under  the  lee  of  the  cape,  stalled  us  completely.  I  pitched 
the  tent,  fastened  the  dogs,  and  we  devoted  the  rest  of  the   day  to 


stamping  a  road  through  the  Baow,  with  onr  snowsboes.     P'von  then, 
when  we  started  the  nest  day,  I  was  obliged  to  put  two  teams  to  one 

eledge  in  order  to  start  it. 

Cape  Payer  was  a  hard  proposition.  The  first  half  of  the  distance 
round  it  we  were  obliged  to  out  a  road,  and  on  the  last  half,  with  twelve 
dogs  and  three  men  to  each  sledge,  push  and  pull  them  snow-plough 
fashion  through  the  deep  snow.  Distant  cape  was  almost  equally 
inhospitable,  and  it  was  only  after  long  and  careful  reoonnaiasanoe  that 
we  were  able  to  get  our  sledges  past,  along  the  narrow  crest  of  the  huge 
ridge  of  ice  forced  up  against  the  rocks.  After  this  we  had  oompara- 
tively  fair  going,  on  past  Cape  Ramsay,  Dome  caiie,  across  Meigs  fjord. 
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we  groped  our  way  northward,  over  broken  ice  and  aoross  gigantio, 
■wavelike  drifts  of  hard  anow.  One  more  march  in  ulear  weather  over 
frightful  going,  conBisting  of  fragments  of  old  floes,  ridgee  of  heavy  ice 
thrown  up  to  heights  of  25  to  50  feet,  crevasses  and  holes,  masked  liy 
snow,  the  whole  intersected  hy  narrow  leads  of  open  water,  brought  us 
at  5  a.m.  on  tho  IGth  to  the  northern  edge  of  a  fragment  of  an  old  floe 
bounded  by  water.  A  rooonnaissance  from  the  summit  of  a  pinnacle  of 
the  floe,  eouiB  50  feet  high,  showed  that  wo  were  on  the  edge  of  the 
disintegrated  pack,  with  a  dense  water-sky  not  far  distant.  My  hours 
for  sleep  at  this  camp  were  occapied  in  observation,  and  making  a 
transit  profile  uf  the  northern  coast  from  Capo  Waahington  eastward. 


The  next  day  I  started  back  for  the  land,  and,  having  a  trail  to 
follow  and  no  time  wasted  in  reconnaissance,  reached  it  in  one  marcli 
and  camped.  Leaving  this  camp  on  the  18th,  as  wo  were  travelling 
eastward  on  the  icefoot  an  hour  later,  I  saw  a  herd  of  six  musk-oxen  in 
one  of  the  coast  valleys,  and  in  a  shoit  time  had  secured  them.  Skinning 
and  cutting  up  these  animals,  and  feeding  the  dogs  to  repletion,  oonsumed 
some  hours,  and  we  then  resumed  our  maroh,  getting  an  unsuccessful 
shot  at  a  passing  wolf  as  we  went. 

Within  a  mile  of  our  nest  camp  a  herd  of  fifteen  musk-oxen  lay  fast 
asleep.  I  left  them  undisturbed.  From  here  on,  for  three  marches  we 
reeled  off  splendid  distanoes  over  good  going  in  blinding  sunshine,  and 
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Everywhere  along  this  coast  I  was  impreafied  by  the  startling  evidenoes 
of  the  violence  of  the  blizzard  of  a  few  days  before.  The  polar  paok 
had  been  driven  reBiatlesBly  in  against  the  iron  coast,  and  at  every 
projecting  point  bad  risen  to  the  crest  of  the  ridge  of  old  ice  along 
the  outer  edge  of  the  icefoot,  and,  pouring  over  this,  had  deHcended 
upon  the  icefoot  in  a  territic  cataract  of  huge  blocks.  In  places  these 
monntaine  of  uhattered  ice  were  100  feet  or  more  in  height.  The  old 
ioe  in  tho  bays  and  fjorde  had  had  its  outer  edge  loaded  with  a  great 
ridge  of  ioe-f ragmen ts,  and  was  itself  cracked  and  crumpled  into 
huge  swells  by  the  resistless  pressure.     All  the  young  ioe  which  had 


helped    us    on  our  outward  passage  had  been  crutihcd  into  countless 
fragments  and  swallowed  up  in  the  general  chaas. 

Though  hampered  by  fog,  the  passage  from  Cape  North  to  Cape 
Biyant  %vas  made  in  twenty-five  and  a  half  marching  hours.  At  7  a.m. 
on  June  6  we  camped  on  the  end  of  the  ioefoot,  at  the  eaetern  end  of 
the  Black  Horn  cliffs.  A  point  a  few  hundred  feet  up  the  bluffs, 
commanding  the  region  in  front  of  the  cliffs,  showed  it  to  be  filled  up  by 
small  pieces  of  old  ice  held  in  place  against  the  shore  by  pressure  of 
the  outside  pack.  It  promised  at  best  the  heaviest  kind  of  work,  with 
a  certainty  that  it  would  run  abroad  at  the  first  release  of  pressure. 
The  next  day,  when  about  one-third  the  way  across,  the  ice  did  begin 
to  open  out,  and  it  was  only  after  a  rapid  and  ha/.urdous  dash  from 
oake  to  cake  that  we  reached  an  old  floe,  whioh,  after  several  hours 
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of  heavy  work,  allowed  xxb  to  olimb  upon  the  icefoot  at  the  western 
end  of  the  clifiis.  From  here  on,  rapid  progress  was  made  again,  three 
more  marches  taking  us  to  Conger,  where  we  arrived  at  1.30  a-iiL, 
June  10,  though  the  open  water  between  Bepnlae  harbour  and  Cipe 
Brevoort,  which  had  now  expanded  down  Eobeson  channel  to  a  poiiit 
below  Cape  Sumner,  and  the  rotten  ice  under  Cape  Samner,  hampered 
us  seriously. 

In  passing,  I  took  copies  of  the  Beaumont  Engliflh  records  from  the 
cairn  at  Bepulse  harbour,  and  brought  them  back  for  the  archives  of  the 
club.  They  form  one  of  the  finest  chapters  of  the  most  splendid 
courage,  fortitude,  and  endurance  under  dire  stress  of  cironmstaDoa 
that  is  to  be  found  in  the  entire  history  of  Arctic  explorations. 

In  this  journey  I  had  determined  conclusively  the  northern  limit 
of  the  Greenland  archipelago,  or  land  group,  and  had  practiotOj 
connected  the  coast  south-eastward  to  Independence  hay,  leaving  only 
that  comparatively  short  portion  of  the  periphery  of  Greenland  Ijing 
between  Independence  bay  and  Cape  Bismarck  indeterminate.  TIn 
non-existence  of  land  for  a  very  considerable  distance  to  the  northwaid 
and  north-eastward  was  also  settled,  with  every  indication  pointing  to 
the  belief  that  the  coast  along  which  we  travelled  formed  the  shore  of 
an  uninterrupted  central  polar  sea  extending  to  the  pole,  and  heyosd 
to  the  Spitzbergen  and  Franz  Josef  Land  groups  of  the  opposite  heni- 
sphere.  The  origin  of  the  floebergs  and  palssocrystio  ice  ifvas  definilelj 
determined.  Further  than  this,  the  result  of  the  journey  was  to 
eliminate  this  route  as  a  desirable  or  practical  one  hy  which  to  reach 
the  pole.  The  broken  character  of  the  ice,  the  large  amonnt  of  open 
water,  and  the  comparatively  rapid  motion  of  the  ice,  as  it  swung 
around  the  northern  coast  into  the  southerly  setting  east  Qreenlaad 
current,  were  very  unfavourable  features. 

Daring  my  absence  some  thirty-three  musk-oxen  and  ten  seals  had 
been  secured  in  the  vicinity  of  Conger.  July  was  passed  by  a  portion 
of  the  party  in  the  region  from  Discovery  harbour  westward,  n'd  Black 
Bock  vale  and  Lake  Hazen,  where  some  forty  musk-oxen  Tvere  secured. 
During  August  and  early  September  various  other  hunting  trips  of 
shorter  duration  resulted  in  killing  some  twenty  more  musk-oxen.  The 
.  (  middle  of  September  I  started  with  Henson  and  four  Eskimo  to  Lake 

Hazen  to  secure  musk-oxen  for  our  winter  supply,  it  being  evident  that 
no  ship  could  reach  us.  Going  west  as  far  as  the  valley  of  the  Very 
river,  by  October  4  ninety- two  musk-oxen  had  been  killed.  Later  nine 
more  were  secured,  making  a  total  of  101  for  the  autumn  hunting. 
From  the  beginning  of  November  to  March  6,  a  large  portion  of 
the  time  was  passed  by  the  party  in  igloos  built  in  the  vicinity  of  the 
game  killed,  in  various  localities  from  Discovery  harbour  to  Bugglee 
river. 

On  April  5  I  left  Conger  with  Henson,  one  Eskimo,  two  sledges,  and 
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twelve  dogs  for  my  northern  trip.  At  the  same  time  the  remainder  of 
the  party,  with  two  dodges  and  seven  dogs  and  pupa,  started  south  for 
Cape  D'Urville  and  Sabine,  to  communicate  with  or  obtain  tidings 
of  the  ship.  On  reaching  Lincoln  bay,  it  was  evident  to  me  that  the 
condition  of  men  and  dogs  was  snob  as  to  negative  the  posBibility 
of  reaching  the  pole,  and  I  rettictantlj  turned  back,  Arriving  at 
Conger,  after  an  absence  of  eight  days,  I  found  the  other  party  there. 
It  had  returned  to  Conger  after  an  absence  of  four  days,  having 
proceeded  one-third  of  the  diatanca  across  Lady  Franklin  bay. 

On  April  17  I  started  south  with  the  entire   party,  and  reached 
the    Wii'dtcdril  iit  Piijer  hiirbuur  May  *'■.     After  ii  few  days'  rest,  the 


work  of  ro-establisbing  caches  along  the  coast  northward  towards 
Conger  was  commenced,  and  prosecuted  till  the  middle  of  June.  Then, 
having  decided  to  make  Payer  harbour  my  base  for  the  next  year, 
all  supplies,  and  the  Wimlward's  deckhouse,  were  landed  for  my 
use.  On  July  3,  after  several  days'  sawing,  the  Winihcard  was  freed 
from  the  ice.  July  was  devoted  to  walrus-hunting,  and  after  the 
arrival  of  the  ErU!,  August  4,  both  sbips  engaged  in  the  work.  Late 
in  August,  after  an  attempt  to  reach  Payer  harbour,  which  was 
frustrated  by  heavy  ice,  I  was  landed  with  my  parly  and  walrus 
meat,  in  a  small  bight  some  12  or  15  miles  south  of  Cape  Sabine, 
from  whence  I  could  proceed  to  Payer  harbour  in  my  boats  or  sledges 
when  opportunity  offered. 
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On  September  16  I  succeeded  in  reaching  Payer  harbour,  cxooing 
Roeso  bay  partly  by  sledge  and  partly  by  boat,  and  going  overland 
across  Bedford  Pirn  island.  Soon  after  this  my  Sskimo  began  to 
sicken,  and  by  November  19  six  of  them  were  dead.  Ihuring  this  tine 
I  personally  sledged  much  of  the  material  from  'Erik  harbour  to  haid- 
qaarters,  and  Henson  went  to  the  head  of  Bachanan  bay  with  somo  of 
the  Eskimo  and  secured  ten  musk-oxen.  The  "winter  passed  quisdj 
and  comfortably.  Two  more  musk-oxen  were  seoured  in  BuchaBn 
bay,  and  six  deer  at  Etah. 

On  January  2  work  was  begun  in  earnest  on  preparations  for  thi 
spring  campaign,  which  opened  on  February  11.  On  this  day  I  sal 
off  six  sledges,  with  light  loads,  to  select  a  road  aoroas  the  mouth  of 
Buchanan  bay  and  build  an  igloo  abreast  of  Oape  Albert.  At  9  ua 
on  March  6  fourteen  sledges  trailed  out  of  Payer  harbour  and 
Oape  Sabine  for  the  northern  journey,  and  at  noon  I  fidlowed 
with  my  big  sledge,  the  "  Long  Serpent,"  drawn  by  a  team  of 
greys.  Two  more  sledges  accompanied  me.  The  tempecalnve  id  Ai 
time  was  —  20"^  Fahr. ;  the  minimum  of  the  previous  night  had  iM 
-  38"^  Fahr.  Henson  had  started  on  the  3rd,  with  six  sledges  and  tB/ 
dogs.  We  joined  the  others  at  the  igloos  abreast  of  Oape  Albsrli  mi 
camped  there  for  the  night.  Temperature  —  43^  Fahr.  The  next  itj 
we  made  Oape  D*Urville  in  temperatures  from  —  45^  to  —49^  Nk 
Here  I  stopped  a  day  to  dry  our  footgear  thoroughly,  and  left  ii 
the  morning  of  the  9th.  Two  sledges  returned  from  here.  Osmpii 
about  5  miles  from  Oape  Louis  Napoleon.  The  next  march  oarried  wt 
to  Oape  Eraser,  and  the  next  to  Oape  Oollinson.  During  this  msich, 
for  the  first  time  in  the  four  seasons  that  I  had  been  over  this  routei 
I  was  able  to  take  a  nearly  direct  course  across  the  month  of  SoorediJ 

j  bay,  instead  of  making  a  long  ditaur  into  it. 

;  One  march  from  Oape  Oollinson  carried  me  to  Cape  Ijawrenofl^ 

on  the  north  side  of  Rawlings  bay.  The  crossing  of  this  bay,  thougli 
more  direct  than  usual,  was  over  extremely  rough  ice.  Lieaming  from 
Henson's  letter  at  Onpe  Lawrence  that  I  had  gained  a  day  on  him,  and 
not  wishing  to  overtake  him  before  reaching  Oonger,  I  remained  here  t 

>  day,  repairing  several  sledges  which  bad  been  damaged  in  the  last 

march.  Five  men,  with  the  worst  sledges  and  poorest  dogs,  returned 
from  here.  Three  more  marches  took  us  to  Oape  von  Buoh,  on  the 
north  side  of  Oarl  Ritter  bay,  temperature  ranging  from  —  35**  to  -  45' 
Fahr.  Heavy  going  in  many  places.  Two  more  marches  oarried  us  to 
the  first  coast  valley  north  of  Oape  Defosse.  I  had  now  gained  two 
days  on  the  advance  party.  The  character  of  the  channel  ice  being 
such  that  we  were  able  to  avoid  the  terrible  icefoot  which  extendi 
from  here  to  Oape  Lieber,  and  my  dogs  being  still  in  good  oondition, 
I  made  a  spurt  from  here,  and  covered  the  distance  to  Conger  in 
one  march,  arriving  about  an  hour  and  a  half  after  Henson  and  hii 
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party.    I  had   oovered   the   diatance  from  Payer   harbour   to  Ooi 
(aome  300  miles)  ia  twelve  marchee. 

Four  days  were  apont  at  Oonger  overbauling  eleilgea  aDd  Lai 
drying  and  repairing  clothing,  and  ecouting  the  country  as  far  as  the 
BellowH  in  search  of  musk-oxen.  None  were  seen,  but  about  a  hundred 
hare  were  aeciired  in  the  four  daya.  Temperaturee  during  this  time 
from  —40"  to  —57°  Fahr.  Seven  Eakirao  returned  from  here,  taking 
with  them  the  inatrumenta  of  the  Lady  Franklin  Bay  EKpedition  and 
other  items  of  Government  property  abandoned  here  in  1883. 

On  the  morning  of  the  24th  I  started  north  with  nine  sledges.    We 
oamped  the  fir^t  night  at  Depot  B.     The  next  march  I  bad  counted  on 


making  Lincoln  bay,  but  just  before  reaching  Wrangel  bay  a  sudden 
furious  gale,  with  blinding  drift,  drove  us  into  camp  at  the  south  point 
of  the  bay.  Here  we  were  etorm-bound  during  the  2Gtb,  but  got  away 
on  the  morning  of  the  2Tth,  and  pushed  on  to  Cape  ITnion,  encountering 
along  this  portion  of  the  coast  the  steep  side  slopes  uf  hard  snow  which 
are  ao  trying  to  men  and  sledges  and  dogs.  Open  water,  the  clouds 
over  whioh  we  saw  from  Wrangel  bay  oamp,  was  about  luO  yards  from 
our  igloo,  and  extended  from  there, as  I  judged,  northward  beyond  Capo 
RawBon,  and  reached  entirely  across  the  channel  to  the  Greenland  coast 
at  Cape  Brevoort,  as  in  1900,  Fortunately,  with  the  exercise  of  utmost 
care,  and  at  the  expense  of  a  few  narrow  escapes  and  incessant  hard 
work,  we  were  able  to  work  our  sledges  along  the  narrow  and  villainous 
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ioefoot  to  and  around  Blaok  oape.  The  ioefoot  along  this  section  of 
coast  was  the  same  as  was  found  here  by  Egerton  and  Rawson  in  187d, 
and  Pavy  in  1882,  necessitating  the  hewiug  of  an  almost  continnoQi 
road ;  but  a  party  of  willing,  light-hearted  Eskimo  makee  comparatiTelj 
easy  work  of  what  would  be  a  slow  and  heart-breaking  job  for  two  or 
three  white  men.  Beyond  Blaok  cape  the  ioefoot  improved  in  charactez, 
and  I  pushed  along  to  oamp  at  the  Alert*8  winter  quarters.  Simul- 
taneously with  sighting  the  Alert' 8  oaim,  three  musk-oxen  were  seen  t 
short  distance  iuland,  which  I  went  away  after  and  secured.  The 
animals  were  in  poor  condition,  and  their  meat  furnished  a  scant  meal 
for  my  dogs.  One  march  from  here  carried  us  to  Cape  Biohardson,  and 
the  next  under  the  lee  of  View  point,  where  we  were  stopped  and  drives 
to  build  our  igloo  with  all  possible  speed  by  one  of  the  common  Arctic 
gales.  There  was  young  ice,  pools  of  water,  and  a  nearly  oontinuou 
water-sky  all  along  the  shore. 

As  the  last  march  had  been  through  deep  snow,  I  did  not  dare  to 
attempt  the  English  short  cut  across  Feilden  peninsula,  behind  Gape 
Joseph  Henry,  preferring  to  take  the  icefoot  route  around  it.  For  a 
short  distance  this  was  the  worse  bit  of  icefoot  I  have  ever  enoonntereL 
By  the  slipping  of  my  sledge  two  men  nearly  lost  their  lives,  saving 
themselves  by  a  most  fortuitous  chance,  with  feet  already  dangling  ot« 
the  crest  of  an  ice-precipice  some  50  feet  in  height.  At  the  very  point 
of  the  cape  we  were  obliged  to  pass  the  sledges  along  a  shelf  of  ioe  leai 
than  3  feet  in  width,  glued  against  the  face  of  the  cliff  at  an  elevatioQ 
which  I  estimated  at  the  time  as  75  feet  above  the  ragged  sorfiuM  of  the 
floe  beneath.  On  the  western  side  of  the  cape  the  icefoot  broadened 
and  became  nearly  level,  but  was  smothered  in  such  a  depth  of  U|^t 
snow  that  it  stalled  us,  and  we  went  into  camp.  The  next  day  wa  made 
Crozier  island. 

During  April  2  and  3  we  were  held  here  by  a  westerly  storm, 
and  the  4th  and  5th  were  devoted  to  hunting  musk-oxen,  of  which  three 
were  secured,  two  of  them  being  very  small.  From  here  I  sent  back 
three  Eskimo,  keeping  ilenson  and  four  Eskimo  with  me.  During 
this  time  reconnaissances  of  the  polar  pack  northward  were  made  with 
the  glasses  from  the  summit  of  the  island  and  from  Gape  Hecla.  The 
pack  was  very  rough,  but  apparently  not  as  bad  as  that  which  I  saw 
north  of  Cape  Washington  two  years  before.  Though  unquestionably 
a  hard  proposition,  it  yet  looked  as  though  we  might  make  some  progress 
through  it,  unless  the  snow  was  too  deep  and  soft.  This  was  a  detail 
which  the  glasses  could  not  determine. 

On  the  morning  of  April  6  1  left  Crozier  island,  and  a  few  hours 
later,  at  the  point  of  Cape  Hecla,  we  swung  our  sledges  sharply  to  the 
right,  and  climbed  over  and  down  the  parapet  of  the  icefoot  on  to  the 
polar  pack.  As  the  sledges  plunged  down  from  the  icefoot  their  noses 
were  buried  out  of  sight,  the  dogs  wallowed  belly-deep  in  the  snow,  and 
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we  began  our  struggle  due  northward.  We  had  been  in  the  field  now 
just  a  month.  We  had  covered  not  less  than  400  miles  of  the  most 
ardnona  travelling  in  the  severeBt  season  of  the  year,  in  temperatures 
of  from  —36"  to  —67°  Fahr.,  and  we  were  now  jiiBt  beginning  onr 
work,  I.e.  the  conquest  of  the  polar  pack,  the  toaghest  proposition  in 
the  whole  wide  expanse  of  the  Arctic  regions. 

Some  2  miles  from  the  cape  was  a  belt  of  very  recent  young  ico, 
running  parallel  with  the  general  trend  of  the  coast.  Areas  of  rough 
ice  caught  id  this  compelled  ub  to  exaggerated  zigzags  and  doubling 
on  our  track.  It  was  easier  to  go  a  mile  round  on  the  young  ice  than 
to  attempt  to  force  the  sledge  across  one  of  these  islands.     The  northern 
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edge  of  the  young  ice  was  a  high  wall  of  heavily  rubbled  old  ice,  through 
which,  after  some  reconnaissance,  we  found  a  passage  to  an  old  floe, 
where  I  gave  the  order  to  build  an  igloo.  We  were  now  about  5  miles 
ft'om  the  land. 

The  morning  of  the  7th  brought  us  fine  weather.  Crossing  the  old 
fioe,  we  came  upon  a  zone  of  old  fioe  fragments  deeply  blanketed  with 
snow.  Through  the  irregularities  of  this  we  struggled,  the  dogs 
fioundering  almost  useless,  oooasionally  one  disappearing  for  a  moment ; 
now  treading  down  the  snow  round  a  sledge  to  dig  it  out  of  a  hole  into 
which  it  had  sunk,  now  lifting  the  sledges  bodily  over  a  barrier  of  blocks ; 
veering  right  and  left ;  doubling  in  our  track,  road-making  with  snow- 
ehoe  and  pickaxe.     Late  in  the  day  a  narrow  ditch  gave  ua  a  lift  for  a 
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short  distftnoe ;  then  one  or  two  little  patches  of  level  going ;  then  two 
or  three  small  old  floes,  which,  though  deep  with  snow,  seemed  like  a 
God-send  compared  with  the  wrenching  work  earlier.  We  camped  in 
the  lee  of  a  large  hammock,  on  the  northern  edge  of  a  small  but  very 
heavy  old  floe,  every  one  thoroughly  tired,  and  the  dogs  utterly  lifeless, 
dropping  motionless  in  the  snow  as  soon  as  the  whip  stopped.  We  were 
now  due  north  of  Hecla,  and  I  estimated  we  had  made  some  6 
miles,  perhaps  7,  perhaps  only  5.  A  day  of  work  like  this  makes  it 
difiicult  to  estimate  distances.  This  is  a  fair  sample  of  our  day's 
work. 

On  the  12th  we  were  storm-bound  by  a  gale  firom  the  north-west, 
which  hid  even  those  dogs  fastened  nearest  to  the  igloo.  Daring  our 
stay  here  the  old  floe  on  which  we  were  camped  split  in  two  with  a 
loud  report,  and  the  ice  cracked  and  rumbled  and  roared  at  frequent 
intervals. 

In  the  first  march  beyond  this  igloo  we  were  deflected  westward  by 
a  lead  of  practically  open  water,  the  thin  film  of  young  ioe  covering  it 
being  unsafe  even  for  a  dog.  A  little  farther  on,  a  wide  canal  of  open 
water  deflected  us  constantly  to  the  north-west  and  then  west,  until  an 
area  of  extremely  rough  ice  prevented  us  from  following  the  lead  any 
further.  Viewed  from  the  top  of  a  high  pinnacle,  this  area  extended 
west  and  north-west  on  both  sides  of  the  canal  as  far  as  could  be  seen. 
I  could  only  camp  and  wait  for  this  canal,  which  had  evidently  been 
widened  (though  not  newly  formed)  by  the  storm  of  the  day  before,  to 
close  up  or  freeze  over.  During  our  first  sleep  at  this  camp  there  was  t 
slight  motion  of  the  lead,  but  it  was  still  impracticable.  From  here  1 
sent  back  two  more  Eskimo. 

Late  in  the  afternoon  of  the  14th  the  lead  began  to  close,  and, 
hastily  packing  the  sledges,  we  rushed  them  across  over  moving  frag- 
ments of  ice.  We  now  found  ourselves  in  a  zone  of  high  parallel  ridges 
of  rubble  ice  covered  with  deep  snow.  These  ridges  were  caused  by 
the  successive  opening  and  closing  of  the  lead.  When,  after  some  time, 
we  found  a  practicable  pass  through  this  barrier,  we  emerged  upon  a 
series  of  very  small  but  extremely  heavy  and  rugged  old  floes,  the 
snow  on  them  still  deeper  and  softer  than  on  the  southern  side  of  the 
lead.  At  the  end  of  a  sixteen-hour  day  I  called  a  halt,  though  we  were 
only  2  or  3  miles  north  of  the  big  lead. 

During  the  first  portion  of  the  next  march  we  passed  over  the 
fragments  of  very  heavy  old  floes,  slowly  moving  eastward,  and  were 
frequently  obliged  to  wait  for  the  pieces  to  crush  close  enough  together 
to  let  us  pass  from  one  to  the  other.  Further  on  I  was  compelled  to 
bear  away  due  east  by  an  impracticable  area,  extending  west,  north- 
west, north,  and  north-east  as  far  as  could  be  seen,  and  just  as  we  had 
rounded  this,  and  were  bearing  away  to  the  north  again,  we  were 
brought  up  by  a  lead  some  50  feet  wide.     From  this  time  on,  one  day 
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was  muoh  like  another,  sometimes  doing  a  little  better,  sometimes  a 
little  worse,  but  the  daily  advance,  in  spite  of  our  greatest  efforts, 
steadily  decreasing.    Fog  and  stormy  weather  also  helped  to  delay  us. 

I  quote  from  my  journal  for  April  21 — 

"  The  game  is  off.  My  dream  of  sixteen  years  is  ended.  It  cleared 
during  the  night,  and  we  got  under  way  this  morning.  Deep  snow. 
Two  small  old  floes.  Then  came  another  region  of  old  rubble  and  deep 
snow.  A  survey  from  the  top  of  a  pinnacle  showed  this  extending 
north,  east,  and  west,  as  far  as  could  be  seen.  The  two  old  floes  over 
which  we  had  just  come  are  the  only  ones  in  sight.  It  is  impracticable, 
and  I  gave  the  order  to  camp.  I  have  made  the  best  fight  I  knew. 
I  believe  it  has  been  a  good  one.  But  I  cannot  accomplish  the 
impossible."  * 

A  few  hours  after  we  halted,  the  ice  to  the  north  commenced  like 
the  sound  of  heavy  surf,  and  continued  during  our  stay  at  this  camp. 
Evidently  the  floes  in  that  direction  were  crashing  together  under  the 
influence  of  the  wind,  or,  what  was  perhaps  more  probable  from  the 
long  continuation  of  the  noise,  the  entire  pack  was  in  slow  motion  to 
the  east.  A  clear  day  enabled  me  to  get  observations,  which  showed 
my  latitude  to  be  84°  17'  27";  magnetic  variation,  99°  W.  I  took 
some  photos  of  the  camp ;  climbed  and  floundered  through  the  broken 
fragments  and  waist-deep  snow  for  a  few  hundred  yards  north  of  the 
camp;  gave  the  dogs  a  double  ration;  then  turned  in  to  sleep,  if 
possible,  for  a  few  hours,  preparatory  to  returning. 

We  started  on  our  return  soon  after  midnight  of  the  21st.  It  was 
very  thick,  wind  from  the  west,  and  snowing  heavily,  I  hurried  our 
departure  in  order  to  utilize  as  much  of  our  tracks  as  possible  before 
they  were  obliterated.  It  was  very  difficult  to  keep  the  trail  in  the 
uncertain  light  and  driving  snow.  We  lost  it  repeatedly,  when  we 
would  be  obliged  to  quarter  the  surface  like  bird-dogs.  On  reaching 
the  last  lead  of  the  upward  march,  instead  of  the  open  water  which  had 
interrupted  our  progress  then,  our  tracks  now  disappeared  under  a 
huge  pressure-ridge,  which  I  estimated  to  be  from  75  to  100  feet  high. 
Oar  trail  was  faulted  here  by  the  movement  of  the  floes,  and  we  lost 
considerable  time  in  picking  it  up  on  the  other  side.  This  was  to  me 
a  trying  march.  I  had  had  no  sleep  the  night  before,  and  to  the 
physical  strain  of  handling  my  sledge  was  added  the  mental  tax  of 
trying  to  keep  the  trail.  When  we  finally  camped  it  was  only  for  a 
few  hours,  for  I  recognized  that  the  entire  pack  was  moving  slowly, 


*  It  is  to  be  understood  that  the  use  of  the  word  **  impossible  "  here  refers  to  the 
size  of  the  party  which  I  then  had,  and  the  seyere  handicap  under  which  I  had  been 
compelled  to  work.  With  a  party  starting  fresh  from  Cape  Heola  in  February  instead 
of  April,  and  large  enough  to  allow  me  to  make  a  diflferent  disposition  of  the  sledges 
and  method  of  advance,  the  rate  of  advance  over  the  same  ioc-conditions  could  be  at 
least  doubled. 
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and  that  our  trail  was  everywhere  being  faulted  and  iniermpted  b 
new  pressure-ridges  and  leads  in  a  way  to  make  our  return  marc 
nearly,  if  not  quite,  as  slow  and  laborious  as  the  outward  one.  Tl 
following  marches  were  muoh  the  same.  In  crossiog  one  lead  I  narrow] 
escaped  losing  two  sledges  and  the  dogs  attached  to  them.  Arrived  i 
the  '*  grand  canal,"  as  I  called  the  big  lead  at  which  I  had  sent  tw 
H«  Eskimo  back,  the  changes  had  been  such  as  to  make  the  place  almoi 

unrecognizable. 

Two  marches  south  of  the  "  grand  canal,"  the  chang^ee  in  the  ice  hn 
been  sucb,  between  the  time  of  our  upward  trip  and  the  return  of  m; 
two  men  from  the  canal,  that  they,  experienced  men  as  they  wer 
in  all  that  pertains  to  icecraft,  had  been  hopelessly  bewildered,  an< 
wandered  apparently  for  at  least  a  day  without  finding  ^the  trail.  Afte 
their  passage  other  changes  had  taken  place,  and,  as  a  result,  I  set  i 
compass-coarse  for  the  land,  and  began  making  a  new  road.  In  tb 
SI  next  march  we  picked  up  our  old  trail  again. 

!  Early  in  the  morning  of  the  22nd  we  reached  the  second  igloo  onl 

from  Cape  Hecla,  and  camped  in  a  snowstorm.     At  this  igloo  we  wen 

storm-bound  during  the  27th  and  28th,  getting  away  on  the  29th  ii 

the  densest  fog,  and  bent  upon  butting  our  way  on  a  "  bee-line  "  ODmpsst 

course  for  the  land.     Floundering  through  the  deep  snow  and  rougii 

I  ice,  saved  from  unpleasant  falls  only  by  the  forewarning  of  the  dogi, 

I  we  reached  Crozier  island  after  a  long  and  weary  maroh.     The  band  d 

\  young  ice  along  the  shore  had  disappeared,  crushed  up  into  oonfosed 

ridges  and  mounds  of  angular  blocks.  The  floe  at  the  island  camp  had 
split  in  two,  the  crack  passing  through  our  igloo,  the  halves  of  which 
stared  at  each  other  across  the  chasm.  This  march  finished  two  of  mj 
dogs,  and  three  or  four  more  were  apparently  on  their  last  legs.  W© 
did  not  know  how  tired  we  were  until  we  reached  the  island.  The 
warm  foggy  weather  and  this  last  march  together  dropped  onr  physical 
barometer  several  degrees. 

As  we  now  had  light  sledges,  I  risked  the  short  cnt  across  the  base 
of  Feilden  peninsula,  and  camped  that  night  under  the  lee  of  Yiew 
point.  Four  more  marches  carried  us  to  Conger,  where  we  remained 
three  days,  drying  clothing  and  repairing  sledges  and  giving  the  d<^ 
a  much-needed  rest.  Leaving  Conger  on  May  6,  eleven  marches  brought 
us  back  to  Payer  harbour  on  May  17.  A  few  days  after  this  I  went 
north  to  complete  the  survey  of  the  inner  portions  of  Dobbin  bay,  being 
absent  from  headquarters  some  ten  days.  Open  water  vetoing  a  trip 
which  I  bad  planned  for  June  up  Buchanan  bay  and  across  to  the  west 
coast  of  Ellesmere  Land,  the  remainder  of  the  time  was  devoted  to 
assiduous  hunting,  in  order  to  secure  a  supply  of  meat  for  the  winter  in 
the  contingency  of  no  ship  arriving. 

On  August  5  the  new  Windward  sent  north  by  the  club,  and  bring- 
ing to  me  Mrs.  Peary  and  my  little  girl,  steamed  into  the  harbour.    As 
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soon  as  people  and  supplies  could  be  hurried  aboard  her,  she  steamed 
across  the  sound  to  the  Greenland  side.  Here  my  faithful  Eskimo 
were  landed,  and  after  devoting  a  week  or  so  to  the  work  of  securing 
sufficient  walrus  to  carry  them  in  comfort  through  the  winter,  the 
Windward  steamed  southward,  and,  after  an  uneventful  voyage,  arrived 
at  Sydney,  C.B.,  on  September  17,  after  an  absence  of  four  years,  three 
months  and  ten  dajs. 

The  character  of  the  North  Greenland  coast  changes  with  startling 
abruptness  and  completeness  at  Cape  Morris  Jesup.  The  ragged  coast- 
line from  Cape  Bryant  to  Cape  Jesnp,  almost  utterly  devoid  of  life,  and 
made  up  of  precipitous  capes  and  islands,  with  deep  water  close  to,  and 
the  polar  pack  driving  against  their  bases,  gives  way  suddenly  to  a 
coast-line  of  sweeping  curves,  fronted  by  a  wide  zone  of  shoal  water,  and 
rising  through  a  low  foreshore  to  mountains  a  few  miles  inland.  This 
coast  is  inhabited  by  a  fauna  practically  the  same  as  that  of  other 
Arctic  lands  several  hundred  miles  further  south. 

This  northern  land  differs  from  the  Greenland  shores  from  Cape 
York  northward  in  that  it  is  not  an  elevated  tableland  disappearing  a 
short  distance  inland  under  the  obliterating  curves  of  the  interior  ice- 
cap, but  is  a  region  of  mountain  peaks,  sharp  and  even  ragged,  on 
the  slopes  and  in  the  valleys  of  which  are  disconnected  nSv^a  that 
give  birth  to  numerous  glaciens  of  not  great  magnitude.  I  am  under 
the  impression  that  the  Koosevelt  range  is  a  continuation  of  a  cir- 
cumpolar  crest  or  ridge,  of  which  the  United  States  range  in  northern 
Grinnell  Land  is  a  portion.  The  motion  of  the  sea-ice  off  this  coast  is 
sensibly  eastward.  A  continued  south-westerly  wind  will,  at  any  season 
of  the  year,  form  a  temporary  polynia  of  considerable  size  at  the 
northern  end  of  Kobeson  channel.  The  "Grand  canal"  refeiTed  to  in 
my  paper  quite  probably  marks  the  northern  edge  of  the  shoal  which 
protrudes  from  the  north  coast  of  Grinnell  Land. 

Wherever  we  travelled  in  EUesmere  and  Grinnell  Lands  traces  of 
Eskimo  were  found  as  far  north  as  Lincoln  bay.  Three  of  these  finds 
were  particularly  interesting,  viz,  remains  of  two  kayaks  buried  in  the 
gravel  just  south  of  Carl  Kitter  bay  (these  kayaks  of  a  type  entirely 
unknown  to  the  Whale  sound  and  west  side  natives,  their  frames 
fastened  together  with  strands  of  whalebone) ;  two  igloos,  well  up  the 
bluffs  in  "  The  Bullows,*'  at  the  western  end  of  Discovery  harbour, 
which  my  Eskimo  thought  must  have  been  used  at  a  time  when  the 
Bullows  was  an  arm  of  the  sea ;  a  place  near  head  of  Sawyer  bay,  where 
the  Eskimo  had  chipped  flints  for  arrowheads. 

On  the  Greenland  coast  no  traces  of  Eskimo  were  seen,  though  I 
doubt  not  they  would  be  found  later  in  the  season,  with  less  snow  on  the 
ground,  between  Thank  God  harbour  and  Cape  Bryant,  and  again  from 
Cape  Jesup  south-eastward.  Between  Cape  Bryant  and  Cape  Jesup  the 
ragged,  precipitous,  and  utterly  barren  islands  and  headlands  present 
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no  plaoes  and  no  induoements  for  natives  to  camp  except  in  the  heads 
of  the  bays. 

Bones  of  the  whale  were  found  as  far  north  as  Cape  De fosse.  At 
Cape  Field,  in  Princess  Marie  bay,  was  nearly  an  entire  skeleton.  The 
capture  or  finding  of  this  animal  had  evidently  been  the  reason  for  the 
existence  of  a  village  of  several  igloos  on  the  cape.  Bones  of  the  whale 
had  been  used  in  the  construction  of  the  houses. 

Future  Plans. 

I  have  been  asked  to  say  something  about  my  future  plans.  My  plan 
of  campaign  requires  but  a  few  words.  It  contemplates  the  utilization 
of  the  utmost  efforts  and  .fullest  resources  of  the  Whale  sound  Eskimo  ; 
the  use  of  dogs  for  traction  power ;  a  ship  which  shall  drive  me  to  the 
northern  shore  of  Grlnnell  Land ;  and  a  refinement  of  methods  and 
equipment  (the  result  of  years  of  experience)  which  will  enable  me  to 
cover  the  distance  from  Grinnell  Land  to  the  pole  and  back  between 
early  February  and  June.  My  polar  creed  can  be  quiokly  stated.  It 
contains  three  articles.  It  is  held  by  many  Americans  beside  myself, 
from  that  splended,  vigorous,  typical  American  personality  who  stands 
at  our  head,  down. 

(1)  The  north  pole  should  be  attained.  As  a  matter  of  valuable 
accession  to  geographical  knowledge,  as  a  matter  of  prestige,  it  is  a  prize 
worth  the  utmost  effort.  The  struggle  for  it  has  been  going  on  nearly 
four  centuries.  Its  attainment  will  be  the  sign  of  man's  final  conquest 
of  the  globe.  Its  non-attainment  is  to-day  a  reproach  both  to  our 
boasted  civilization  and  our  alleged  abilities. 

(2)  The  only  practical  route  to  the  pole  ia  the  Smith  sound  rouie^ 
offering  as  it  does  a  land  base  100  miles  nearer  the  pole  than  any  other 
route,  a  less  actively  moving  ice-pack,  a  wider  base  to  which  to  return^ 
and  a  practicable  and  well-known  line  of  retreat  to  lower  latitudes  in 
the  event  of  mishap  to  the  ship. 

(3)  The  attainment  of  the  pole  is  peculiarly  an  object  for  American 
pride  and  patriotism.  The  North  American  world  segment  is  our  home, 
our  natural  ultimate  destiny.  Its  bounds  are  the  isthmus  and  the 
pole.  We  are  negotiating  for  the  isthmus ;  we  must  find  and  mark  the 
pole.  More  than  this,  we  want  the  pole  because  it  is  the  pole,  and 
because  you,  and  we,  and  practically  all  the  other  civilized  nations  of 
the  world  have  been  trying  for  it  for  nearly  four  centuries,  and  have 
not  got  it  yet,  and  because  to  win  it  will  be  the  crown  of  these  four 
centuries  of  effort  and  sacrifice  and  splendid  heroism. 


Before  the  reading  of  the  paper,  the  Pbesidekt  said  :  This  evening  we  have  to 
welcome  our  friend  and  associate  and  Gold  Medallist,  Commander  Peary.  It  is 
seven  years  since  he  gave  us  that  most  interesting  paper  describing  his  famous 
land  journey  across  Greenland.    Since  that  time  he  has  been  for  four  and  a  half 
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years  pegging  away  at  that  terrible  ice,  forcing  his  way  to  places  where  human 
foot  never  trod  before,  and  now  we,  with  great  pleasure,  find  him  looking  as 
well  as  he  was  when  he  left  us,  and  we  rejoice  to  welcome  him  to  this  meeting 
to-night.    I  will  now  ask  Commander  Peary  to  address  you. 
After  the  reading  of  the  paper — 

Admiral  Sir  Lewis  Beaumokt  said :  I  think  everybody  must  feel  that  we  are 
indebted  to  Commander  Peary  for  a  most  interesting  and  instructive  lecture.    I 
know  that  those  who  have  come  here,  quite  willing  to  receive  him  with  a  great  deal 
of  appreciation,  must  remember  that  on  a  former  occasion  he  interested  us  even 
more  than  we  expected  ;  I  think  to-night  he  has  surpassed  himself.     I  am  glad  to 
say  that  there  is  no  jealousy  amongst  Arctic  explorers,  and  if  there  is  any  one  here 
to-night  who  is  ready  to  give  him  the  meed  of  praise  he  deserves,  it  must  be  those 
who  have  had  the  privilege  of  being  in  those  regions  themselves.     I  think  you  will 
agree  that  to  be  four  years  in  the  Arctic  Region  is  in  itself  a  wonderful  test  of 
manhood  and  endurance,  and  to  have  accomplished,  in  addition  to  those  four  years* 
the  extraordinary  and  wonderful  journeys  which  we  have  just  been  told  of,  makes 
a  record  in  Arctic  history  which  stands  almost  unsurpassed.    We  have  ourselves 
fellow-countrymen  in  the  Antarctic  Regions  whom  we  are  proud  to  think  are  doing 
their  duty,  and  are  succeeding.    It  yet  remains  to  be  known  what  they  actually  have 
done,  but  in  the  mean  time,  we  must  accord  a  full  measure  of  praise  and  admira- 
tion to  the  wonderful  perseverance  and  dogged  courage  with  which  Commander 
Peary  has  not  only  remained  for  four  years  this  time,  but  has  gone  over  and  over 
again  to  the  attack  cf  these  inhospitable  regions  and  faced  these  trying  and  difficult 
journeys,  these  long  winter  nights,  and  at  last  reached  one  of  the  goals  of  his 
ambition — the  northern  point  of  Greenland.    Tou  may  feel  with  me  how  much 
interest  I  have  felt  in  these  descriptions,  when  you  know  that  I  belonged  to  the 
English  expedition  which  went  into  these  same  regions,  and  travelled  over  the 
very  sites  which  Commander  Peary  has  described  in  his  long  journey,  passing 
the  Black  Horn  cliff  and  making  for  Cape  Britannia — which  I  was  never  fortunate 
enough  to  reach — while  he  has  at  last  seen  the  unknown  north,  and  planted  the 
flag  of  the  United  States  on  tho  northern  point  of  the  continent  of  Greenland. 
It  is,  perhaps,  not  quite  evident  to  those  who  have  listened  to  the  lecture  to-night, 
that  the  results  of  Commander  Peary's  work  are  really  more  extraordinary  and 
more  deserving  of  admiration  than  one  would  suppose,  without  knowing  the  fact 
that  he  has  had  to  commence  something  like  400  miles  behind  or  further  south 
than  every  one  else  who  has  been  there — that  is  to  say,  than  the  well-equipped 
expeditions  which  have  preceded  him  in  recent  times.    It  may  interest  yon  to 
know  that  the  Hall  Expedition  in  the  Polaris,  which  comes  first,  though  perhaps 
not  very  well  equipped,  was  very  fortunate,  reaching  Fort  Conger  without  difficulty 
— that  is  to  say,  carrying  its  base  up  to  81^  47'  or  82^,  and  therefore  was  able  to 
ttart  from  a  point  much  nearer  to  the  pole.    The  next  expedition  was  the  English 
expedition  of  1875,  which  first  reached  Discovery  harbour,  where  it  left  cne  of  its 
fihips,  while  the  other,  the  Alert,  went  on  to  a  point  in  lat.  82^  27',  the  winter 
quarters  of  which  were  called  Floeberg  Beach ;  from  there  a  party  was  able  to 
make  a  journey  north  which  resulted  in  reaching  that  point  in  the  polar  pack 
shown  on  the  map,  which  even  now  Commander  Peary  has  only  just  passed.    It 
was  a  wonderful  exploit,  which  met  with  all  the  difficulties  we  have  heard  of  from 
Commander  Peary,  and  that  point  was  reached  by  Commander  Markham,  now  Sir 
Albert  Markham.    The  next  expedition  was  the  American  expedition  under  Major 
Greely,  now  General  Greely,  who  took  up  his  position  in  Discovery  harbour,  and 
built  the  fort  which  he  called  Fort  Conger,  and  from  there  he  made  his  explorations 
and  one  of  his  officers  was  fortunate  enough  to  make  this  long  journey  past  the 
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point  I  was  able  to  reach,  making  bis  last  station  at  what  is  now  called  Cape  lak* 
wood,  and  which  has  been  passed  by  something  more  than  100  miles  by  Commander 
Peary.     So  you  see  that  each  expedition  has,  as  it  were,  reached  beyond  the  limits 
of  the  last  one.    I  ought,  in  fairness  to  the  English  expedition,  to  explain  that  it 
was  the  last  expedition  ever  undertaken  with  manned  sledges,  instead  of  sledgei 
drawn  by  dogs.    Up  to  that  time  the  eledges  had  been  drawn  by  men.     They  were 
heavy,  and  carried  immense  loads,  because  it  was  necessary  that  the  raen  should 
have  food,  clothing,  and  protection  from  the  weather  at  night.    You  will  remember 
that  they  were  all  Englishmen — they  were  not  Eskimo ;  they  required  shelter  and 
food,  so  that  the  sledges  drawn  by  men  had  great  limitations.    Directly  the  Eng- 
lish expedition  came  home  it  was  seen  that  the  Americans  had  been  right  in 
making  the  long  journeys  with  dogs,  and  from  that  time  men  have  not  drawn 
the  sledges,  but  dogs  have  been  used,  and  it  is  owing  to  that  change  in  the  system 
of  exploration   that  great   journeys  have    been  successfully  accomplished  otct 
the  extent  of  difficult  ice  which  exists  to  the  north  of  Smith  sound.      WeO, 
to  come  back  to  the  point  which  made  this  explanation  necessary.     I  want  yon 
to  appreciate  how  great  was  the  work  done  by  Commander  Peary ;  that,  starUng 
from  halfway    down   Smith  sound,  400  miles  from  the  starting-point   of  the 
three  other  expeditions,  he  has  accomplished  more  than  they.    I  consider  it  is  dae 
first  to  the  man  himself,  who  hss  shown  himself  to  be  every  inch  a  man,  not  only 
when  such  work  had  to  be  done,  but  also  when  the  time  of  trouble  and  conow 
came,  and  he  took  care  of  his  people  at  their  dying  momenta,  and  not  only  took 
care  of  them,  but  saw  that  the  extraordinary  customs  of  the  Eskimo  should  not 
rob  those  who  were  left  of  their  children,  and  laid  to  rest  those  who  died.    I 
think  the  tenderness  of  those  acts  in  the  region  where  the  hardness  of  life  rather 
tends  to  make  hardness  of  heart,  is  very  much  to  the  credit  of  Commander  Peaiy. 
I  need  not  say  that  what  Commander  Peary  has  told  you  of  the  future  simplj 
comes  out  of  his  great  enthusiasm,  which,  it  would  seem,  has  not  been  daunted 
by  all  that  he  has  gone  through.    It  has  been  thought  by  those  in  England, 
who  were  aware  of  the  difficulties  of  that  route,  that  the  pole  was  not  attainable 
through  the  Smith  sound  passage.    Yon  have  seen  for  yourselves  the  almost  in- 
surmountable difficulties  that  are  opposed  to  advancing  north  over  the  pack  itself^ 
But  Commander  Peary  has  really  become  the  expert  in  the  matter,  and  we  ought 
to  give  great  consideration  to  his  views.    Another  thing  is  that  we  have  hitherto 
looked  upon  the  attack  of  the  polar  pack  from  the  point  of  view  of  Europeans  under- 
taking it  in  more  or  less  the  form  of  a  Covemment  expedition,  or,  at  all  events,  s 
large  expedition,  which  throws  an  immense  responsibility  upon  its  oommander 
and  which  to  a  very  great  extent  hampers  the  freedom  of  his  action.     Now, 
in  this  case  Commander  Peary  undertakes  to  do  the  attack  by  himself  with  dogs, 
which,  of  course,  are  absolutely  necessary,  and  with  the  assistance  of  Eskimo— 
which  is  already  half  the  battle  won.    Compared  with  a  European  who  goes  there 
for  the  first  time,  an  Eskimo  is  worth  three  times  more  in  dog-sledging ;  and  more 
than  that,  Commander  Peary  goes  there  with  a  knowledge  of  the  work  to  be  done, 
and  of  the  way  to  do  it,  which  is  unrivalled,  and  therefore,  if  it  is  possible  for  him 
in  Ills  ship  to  reach  the  furthest  point  that  has  been  reached  by  a  ship — that  ifl> 
Fioeberg  Beach,  82^  27',  I  believe  that,  with  the  courage  which  he  has  shown,  and 
with   the  help  of  those  Eskimo,  who  seem  his  very  children,  there  may  he  a 
possibility  of  success,  and  no  one  will  be  more  glad  of  it  than  those  who  have  been 
there  and  seen  the  difficulties  to  be  overcome.    No  one  will  welcome  the  fact  that 
he  has  reached  the  pole  more  than  this  audience,  which  has  received  him  so  cordially 
to-night.    I  would  like  to  add  that  there  is  an  extraordinary  feature,  a  very  satis- 
factory feature,  in  his  prospects  from  the  point  of  view  of  one  who  has  been  an 
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Arctic  explorer,  and  that  is  that  in  Ametica  there  appears  to  he  money  ready  and 
forthcoming  to  help  him  on  his  way.  Well,  we  have  countrymen  who  are  work- 
ing away  south  in  the  Antarctic,  and  who  may  want  money  themselves  some  day. 
Let  us  follow  the  example  of  those  who  are  ready  to  help  exploration,  to  help  the 
men  who  are  readv  to  risk  their  lives  in  the  interest  of  scierce,  and  in  the  interest 
of  that  feeling  which  Commander  Peary  has  to  well  descrihed,  the  desire  to  conquer 
the  world,  and  not  allow  any  part  of  its  area  to  remain  undiscovered. 

Colonel  Feilden:  In  deference  to  our  President,  I  rise  to  say  a  few  words, 
but  after  the  speech  of  Admiral  Beaumont  I  have  very  little  to  add.  I  presume 
that  our  President  would  wish  me  to  refer  more  eFpecially  to  the  natural  history 
and  scientific  results  of  Commander  Pearl's  Expedition.  We  should  be,  I  think, 
Tery  exacting  if  we  expected  Commander  Peary,  in  the  short  space  of  an  honr  in 
which  he  had  to  condense  his  four  years  of  Arctic  travels,  to  give  us  any  special 
reference  to  natural  science.  All  those  who  are  acquainted  with  Commander 
Peary's  work  must  be  well  aware  of  the  great  value  of  the  obfervations  he  has 
made  in  the  Arctic  Regions  on  his  former  expeditions,  and  I  have  not  the  slighteet 
doubt  that  when  his  later  observations  are  laid  before  the  public  they  will  be 
fouud  equally  valuable.  Commander  Peary,  however,  has  incidentally  referred  in 
his  paper  to  a  most  interesting  problem,  and  that  is,  that  on  the  furthest  apex 
of  the  great  island  continent  of  Greenland,  the  nearest  point  to  the  north  pole — 
in  fact,  only  a  distance  of  360  geographical  miles — he  tells  us  he  met  various 
species  of  animals,  even  large  flocks  of  ruminants,  that  ancient  musk-ox,  one  of 
the  most  interesting  animals  on  the  Earth.  Once  it  inhabited  Great  Britain, 
and  its  remains  are  found  in  the  Pliestocene  deposits  of  Europe  and  Siberia.  The 
reason  I  draw  attention  to  the  fact  of  large  mammals  existing  there  is  that  it  must 
be  an  object-lesson  to  many  of  our  geologists  who  write  of  the  total  obliteration 
of  life  during  the  Glacial  epoch.  We  see  under  the  most  glacial  circumstances 
that  can  exist  that  life  has  not  been  obliterated,  but  it  is  able  to  get  along 
apparently  under  the  most  adverse  experiences.  There  are  many  points  in  Com- 
mander Peary^s  paper  this  evening  that  I  could  refer  to,  but  I  am  afraid  some  are 
argumentative ;  but  there  is  one  very  striking  point,  in  which  he  tells  us  of  the 
pressure-ridges  against  the  seashore  where  the  ice  is  forced  up  100  feet  against 
the  shores  and  clififd  of  the  north  part  of  Greenland.  Now,  when  we  think  of  the 
pressure  that  is  required  to  force  millions  of  tons  of  ice  against  the  shore,  moved  by 
tide  and  winds  with  enormous  velocity,  it  is  apparent  that  there  is  no  other  power 
in  nature  except  the  volcano  and  the  earthquake  at  all  comparable  to  that  of 
floating  ice  when  pushed  on  the  shore,  and  there  are  many  speculations  interesting 
to  geologists  to  be  derived  from  the  consideration  of  the  effects  of  floating  ice. 
Therefore  I  think  Commander  Peary,  in  his  paper,  has  given  us  two  very  interesting 
problems  to  consider— one  the  mammalian  life  existing  within  a  short  distacce 
of  the  north  pole  ;  the  other  the  great  effects  of  floating  ice  on  land  surfaces. 

The  Hon.  J.  H.  Choate,  the  American  Ambassador :  In  the  unfortunate  pcsiticn 
that  I  occupy,  it  seems  to  be  thought  that  I  can  address  any  audience  upon  any 
Bubjecl-.  But,  fortunately  for  you,  we  have  something  to-night  of  which  I  have  no 
knowledge.  Admiral  Beaumont  rather  hesitatingly  said  that  under  favourable  con- 
ditions there  was  a  possibility  that  Commander  Peary  might  reach  the  north  pole. 
That  is  not  the  way  I  look  at  it.  I  put  it  much  more  briefly  and  tersely  than  that. 
I  take  the  American  view  that  of  course  he  will  get  there,  with  such  dauntless 
courage,  such  absolute  determination,  such  earnest  hope,  and  such  magnificent  ex- 
perience as  he  has  already  had  in  the  polar  region.  All  America  is  very  proud  of 
Commander  Peary.  They  have  absolute  faith  in  him ;  they  have  faith,  from  what 
he  has  already  accomplished,  that  he  will  very  soon  finish  the  job,  and  so,  with 
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head  of  the  Sandia  ravine  at  Cnyo-cuyo  to  my  furthest  point  in  the 
Tambopata  forests  includes  without  exception  the  grandest  and  most 
beautiful  scenery  I  have  ever  sefbn.  Its  natural  products  consist  of 
chiDchona  bark,  caoutchouc,  vegetable  gums,  and  excellent  timber. 
Coca,  coffee,  and  frait  trees  are  oultivatecl,  and  the  cultivation  may  be 
extended  almost  indefinitely.  The  Inambari  flows  through  a  very  rich 
auriferous  region. 

The  expedition  to  explore  the  Tambopata  last  year  consisted  of  the 
commissary,  Don  Juan  Villalta,  an  engineer,  a  medical  officer,  a  botanist, 
and  a  naval  observer  named  Stiglioh.  Starting  from  Sandia,  the  ex- 
pedition folio  we  1  in  my  footsteps  for  the  first  40  miles,  and  then  pushed 
northwards  through  the  forests  to  the  head  of  canoe-navigation  on  the 
Tambopata.  Here  a  station  was  formed,  and  named  after  me  Port 
Markham.  The  expedition  then  descended  the  river  in  canoes  to  its 
junction  with  the  Madre  de  Dios,  where  another  station  was  established, 
and  named  Port  Maldonado,  after  one  of  the  earliest  explorers  of  the 
great  river,  whose  work  was  done  half  a  century  ago.  A  road  is  to  be 
made  from  Port  Markham  to  Sandia,  and  there  will  soon  be  tele- 
phonic communication.  Careful  meteorological  observ^ations  were  taken 
throughout  the  time,  from  May  to  October,  1902,  and  Alferez  de  Fragata 
Stiglioh,  with  chronometer  and  sextant,  fixed  several  positions,  including 
Sandia. 

In  1893  the  Bolivian  Colonel  Pando,  now  president  of  that  republic, 
had  ascended  the  Madre  de  Dios  from  the  Beni  and  reached  the  mouth 
of  a  stream  which  he  took  to  be  the  Inambari,  where  the  width  was 
325  yards,  and  depth  15  fathoms;  and  he  was  followed  in  1894  by 
Dr.  Hamon  Paz.*  In  the  same  year  Colonel  Munos  continued  the 
exploration  of  the  river  system,  and  found  cause  for  supposing  that 
the  river  reached  by  Colonel  Pando  was  not  the  Inambari,  but  the 
Tambopata.j  Colonel  Pando  resumed  his  explorations  in  1897,  and 
confirmed  the  supposition  of  Colonel  Munos,  but  the  preliminary  report 
issued  by  the  Geographical  Society  of  La  Paz  in  1898  leaves  the  routes 
followed  by  the  colonel  and  his  assistants  somewhat  uncertain.  The 
journey  of  a  French  traveller,  M.  Yiellerobe,  also  in  1898,  added  some- 
what to  our  knowledge,  as  the  position  of  the  mouth  of  the  Inambari 
was  roughly  fixed  and  the  river  ascended  some  25  miles.j:  The  Peruvian 
Pluvial  Highway  Committee  entrusted  the  discovery  of  the  course  of 
the  Inambari,  from  its  headwaters  to  its  junction  with  the  Madre 
de  Dios,  to  the  engineer  Don  Cesar  Cipriani.  The  report  of  Seiior 
Cipriani  on  the  valley  of  San  Gaban  as  a  suitable  region  for  coloniza- 
tion, on  the  caoutchouc  industry,  and  on  the  river  flowing  through  one 
of  the  richest  gold-prod uciog  countries  in  the  world,  is  of  considerable 
value. 

♦  Oeographical  Journal,  vol.  vii.  p.  188.  t  Ihid.,  vol.  x.  p.  443. 

X  Ibid.y  vol.  xiv.  p.  214. 
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The  fourth  expedition  from  Eten  on  the  coast  to  the  upper  Maranon 
as  far  as  the  Pongo  do  Manseriohe  and  San  Borja  was  conducted  by  the 
engineer  Don  Ednardo  de  Habioh.  His  report  has  also  been  received, 
and  is  full  of  interest. 

The  reports  are  illustrated  by  photographs  and  by  a  series  of  m%p6 
based  on  positions  fixed  astronomically.  They  include  accounts  of  the 
botany,  and  more  elaborate  reports  on  the  diseases  and  climate  of  the 
regions,  and  on  source  s  of  food-supply. 

These  nwntanaa  to  the  east  of  the  Ande^,  on  the  parallels  between 
Cuzco  and  Lake  Titicaca,  are  of  deep  interest.  To  some  extent  the 
forests  were  explored  and  even  partially  settled  by  the  Incas.  Bot 
practically,  with  the  exception  of  the  deep  ravines  on  the  eastern  aide 
of  the  Andes,  they  remained  unknown  to  the  Spaniards  in  coloniAl 
times.  Much  has  been  done,  on  the  lower  waters,  by  the  Bolivians  in 
recent  years.  Now  the  upper  courses  are  being  discovered  and  settlel 
by  Peruvian  explorers.  The  settlement  of  these  highly  productive 
forest  regions  will,  in  the  time  to  come,  bring  wealth  and  prosperity  to 
Cuzco,  the  sacred  city,  and  the  dream  of  my  heroic  old  friend.  Father 
Bovo  de  Revello,  will  be  realized.  Meanwhile  the  Committee  of  Fluvial 
Highways,  and  the  explorers  who  have  worked  so  zealously  and  so 
diligently,  deserve  oir  hearty  congratulations  for  the  good  geographical 
work  they  have  achieved. 

A  map  is  necessary  to  make  these  explorations  in  a  previously 
unknown  part  of  South  America  clear  and  intelligible. 


THE    ALASKA   BOUNDARY.* 

By  Colonel  Sir  T.  H.  HOLDIOH,  E.C.M.G.,  E.C.I.S.,  C.B. 

In  this  month's  number  of  the  Journal  will  be  found  a  map  illnstrating 
the  main  geographical  features  of  the  strip  of  territory  i^bich  formed 
the  subject  of  the  Alaskan  boundary  dispute,  a  dispnte  which,  in  some 
of  its  chief  contentions,  forms  a  curious  analogy  to  that  which  lately 
existed  between  Chile  and  Argentina  in  Patagonia. 

Some  little  time  ago  the  Argentine  expert,  Dr.  F.  P.  Moreno,  drew 
attention  (in  a  paper  which  he  read  before  the  Society)  to  the  general 
similarity  in  geographical  conformation  between  the  northern  and 
soiithem  Pacific  coasts  of  America,  so  that  it  is  not  surprising  that, 
60  far  as  those  issues  are  concerned  which  possessed  a  geographical 
hearing,  there  should  be  points  of  similarity  in  the  contentions  and 
the  award. 

In  both  cases  the  treaties  were  framed  on  an  uncertain  geographical 
basis,  inasmuch  as  no  accurate  maps  existed  of  the  territories  under 


Map,  p.  724. 
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dispute.  In  both  oases  it  was  found  that  when  the  true  geographical 
facts  were  known,  the  terms  of  the  treaty  admitted  of  divergent 
interpretation;  and  in  both  the  arbitration  tribunal  has  been  com- 
pelled to  fall  back  on  the  spirit  and  intention  of  the  agreements 
from  the  consideration  of  the  actual  text.  This  has  demanded  a 
review  of  the  political  situation  at  the  time  the  treaties  were  made, 
and  a  careful  analysis  of  the  extent  of  geographical  knowledge  which 
previously  existed  of  the  disputed  areas. 

It  will  be  remembered  that  the  South  American  treaty  contem- 
plated an  ideal  boundary  which  should  at  the  same  time  be  a  main 
range,  or  mountain  feature,  and  also  a  main  water-parting,  or  divide. 
These  two  conditions  being  found  incompatible  in  nature,  an  appeal 
was  made  to  British  arbitration  to  decide  between  them.  Geographical 
facts  did  not  fit  the  text  of  the  agreement,  and  arbitration  was  the 
natural  sequel  of  the  provision  made  in  the  treaties,  that  in  case  of 
certain  unexpected  developments  in  the  unknown  topography  of  the 
Patagooian  Andes,  resort  should  be  bad  to  a  concensus  of  expert 
opinion.  The  experts  did  not  agree,  and  then  it  was  that  an 
independent  tribunal  was  sought  for.  The  tribunal  could  no  more 
reconcile  the  existing  geographical  conditions  to  the  text  of  the  treaty 
than  could  the  experts ;  and  thus  it  was  that  the  political  motive, 
the  intention,  of  the  treaty  finally  demanded  the  most  carefal  analysis. 
Now,  if  there  was  one  feature  in  the  *'  motive  "  more  clearly  indicated 
than  another,  it  was  the  understanding  that  Chile  was  to  retain 
absolute  command  of  the  western  coast-line,  to  the  exclusion  of 
Argentine  ports  and  settlements.  This,  then,  became  one  (amongst 
others)  of  the  guiding  principles  of  the  award,  and  a  line  was  eventually 
defined  which  gave  it  full  effect. 

Within  a  year  the  same  principle  has  received  a  new  application 
under  almost  parallel  circumstances.  Once  again,  in  the  Alaskan 
arbitration,  has  the  spirit  of  the  treaty  rather  than  its  text  shaped 
the  final  decision  of  the  arbitrators.  The  original  object  of  Bassia 
to  have  '*a  fixed  frontier,  beyond  which  the  English  traders  could 
not  settle,''  rather  than  the  literal  interpretation  of  such  terms  as 
•*  coast-line "  or  "  shore,"  has  decided  the  result.  Canada  is  **  cut  off 
from  access  to  the  sea  over  more  than  4°  of  latitude,  and,  in  particular, 
she  is  deprived  of  access  to  the  Lynn  canal  to  Yukon  territory,  the 
most  convenient,  and,  at  some  seasons  of  the  year,  the  only  mode  of 
access."  Small  wonder,  then,  that  Canada  is  disappointed ;  but  nobody 
who  knows  Canada  can  doubt  that  she  will  accept  the  disappointment 
with  dignity  and  courage.  She  herself  cannot  possibly  doubt  the  spirit 
of  judicial  fairness  which  has  resulted  in  a  British  tribunal  deciding 
against  itself — for  British  and  Canadian  interests  are  one  and  the  same, 
as  Canada  very  well  knows. 

A  geographical   feature   in  the   award   of    much   interest    is   the 
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position  of  the  four  islands  at  the  mouth  of  the  Portland  ohannel,  two 
of  which  have  been  awarded  to  the  United  States,  and  two  to  Canadi. 
The  position  of  these  islands  may  be  stndied  on  the  Admiralty'  ohart  and 
in  the  valuable  series  of  maps  which  have  been  presented  to  the  Sodetj 
by  the  Hon.  Cliflford  Sifton.  There  is  nothing  in  their  geographical  dis- 
tribution which  can  enable  us  to  form  any  oonolusion  as  to  the  very 
diyergent  views  expressed  on  their  value  by  British  and  Canadian  arbi- 
trators. The  verdict  of  the  former  is  that  Eannagunat  and  Sitklan  (the 
two  western  islands)  are  of  no  importance ;  of  the  latter,  that  they  sre 
the  "  two  which  possess  strategic  value."  If  they  are  of  no  importanoe, 
the  United  States  would  hardly  have  made  a  point  of  claiming  them. 
The  fact  that  they  are  to  the  seaward  of  the  islands  Wales  and  Fearoe 
certainly  does  indicate  that  they  oan  to  a  certain  extent  neutralize  the 
strategic  value  of  the  latter. 

More  than  ever  has  it  become  apparent  that  a  carefully  constructed 
dictionary  of  geographical  terms  is  a  necessity  which  is  pressing. 
Every  boundary  dispute  which  arises  brings  to  light  divergent  in- 
terpretations of  terms  which  we  have  been  accustomed  to  regard  ai 
bearing  a  well-defined  and  permanent  meaning.  In  this  particuhu 
instance  it  is  "  coast-line,"  *'  shore,"  and  *'  ocean "  that  face  ns  will 
ambiguous  limitations  and  indefinite  extension.  Are  inlets  a  part  o! 
the  ocean  ?  Bivers  are  not  so,  we  know ;  but  where  does  a  river  en^ 
and  an  inlet  begin  if  there  is  no  delta  or  bar  ?  Does  the  accident  of  ai 
island  being  close  to  the  '*  shore  "  of  the  mainland  (when  does  lanj 
become  '*  main,"  by  the  way  ?)  make  any  difierence  as  to  the  "  oceanic ' 
character  of  the  straits  between  them  ?  It  would  be  quite  impossible  U 
frame  a  dictionary  which  would  be  absolutely  comprehensive;  bul 
much  may  be  done,  and  is,  we  believe,  now  being  done,  by  literarj 
experts  connected  with  the  Society  to  ensure  a  trustworthy  reference 
for  geographical  terminology.     It  is  much  wanted. 

ii  

^i  THE   REPUBLIC   OF  PANAMA. 

By  Colonel  Q.  E.  CHURCH. 

Another  turn  of  the  historic  kaleidoscope,  and  this  time  the  trait  d'unum 
between  North  and  South  America  is  an  independent  state.  What 
are  the  physical  characteristics,  the  geographical  advantages,  the  pro- 
spective means  for  existence  possessed  by  this  newly  fledged  common- 
wealth ? 

Its  south-eastern  boundary,  if  the  old  departmental  limits  be  main- 
tained, will  follow  the  Serrania  del  Darien,  which  is  the  divorHnn 
aquarum  between  the  basin  of  the  river  Atrato  and  its  estuary  and  the 
valley  of  the  Tuira,  which  drains  into  the  Gulf  of  Panam4.  The  line 
commences  in  the  little  bay  of  Aguacate  or  Octavia,  in  fron^  of  point 
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Mazo  or  Morroquemado,  and  thenoe  mns  north-nortb-east,  and  then 
north  along  the  snmmits  which  separate  the  rivers  that  flow  to  the 
Pacific  from  those  which  run  to  the  Atlantic.  Beaching  the  headwaters 
of  the  Jnrado,  it  turns  west  towards  the  heights  of  Aspave.  It  then 
follows,  generally  in  a  north-east  direction,  the  divide  between  the  gulf 
of  San  Miguel  and  the  river  Atrato  until  it  reaches  the  ocean  entrance 
to  the  Gulf  of  Urabd,  where  it  diverges  north-west  to  the  headwaters  of 
the  river  Tarena,  the  course  of  which,  until  it  empties  into  the  Gulf  of 
Urubd,  serves  as  the  most  northern  section  of  the  boundary  in  question.* 

The  frontier  with  Costa  Eica  will,  according  to  the  award  of 
President  Loubet  in  1900,  start  from  Cape  Mona,  on  the  Caribbean 
sea,  and  enclose,  on  the  north,  the  basin  of  the  river  Tarire  (the  lower 
course  of  which  is  sometimes  called  the  Sixola),  and  then,  by  the  water- 
shed between  the  Atlantic  and  Pacific  (which  is  the  narrow-crested 
Cordillera  of  Talamanca),  south-easterly  to  9**  S.  lat. ;  thenoe,  it  will 
take  a  southerly  directioo  and  follow  the  divide  between  Chiriqui 
Yiejo  and  the  tributaries  of  the  Gulf  of  Dulce,  and  terminate  at  Point 
Burica,  on  the  Pacific  ocean. 

A  great  river,  the  Atrato,  flows  in  a  deep  gorge  northward  into  the 
Gulf  of  TTraba  or  Darien,  and  separates  the  *'  Occidental  Cordillera "  of 
Colombia  from  the  outlying  parallel  coast  range,  washed  by  the  waves 
of  the  Pacific  ocean,  and  known  as  the  Sierra  de  Baudo.  This  is 
generally  low,  its  highest  peak  being  only  6000  feet  above  the  sea.  Its 
average  elevation  is  from  2600  to  3300  feet,  and  its  lowest  depressions 
from  1000  to  1600.  It  is  a  wild  chaos  of  ridges,  highlands,  and  spurs, 
terribly  ravined  by  torrential  rains,  thickly  forested,  and  rendered 
almost  impassable  by  an  infinite  number  of  rivers,  brooks,  and  tropical 
swamps  and  jungles — a  pestiferous  region  uninviting  as  a  home  for 
man. 

In  the  latitude  of  the  Gulf  of  Uraba,  the  extension  of  the  Sierra  de 
Baudo  pushes  into  the  isthmns  of  Panam4,  on  the  Pacific  side,  as  far  as 
the  mouth  of  the  river  Bayamo  or  Chepo,  where  it  completely  disappears. 
En  route^  it  breaks  down  to  give  place  to  the  Bay  of  San  Miguel  and  its 
tributary  river  system  of  the  Tuira.  South-east  of  this  bay  is  a  low 
masmf  called  the  Altos  de  Aspave,  and  north-west  of  it  another  culmi- 
nating height,  broadly  spurred  and  counterforted,  which  connects  by  a 
transverse  ridge  with  the  low  range  which  overlooks  the  Gulf  of 
Darien. 

The  Altos  de  Aspave  throws  ofif,  to  the  north-east,  the  Serrania  del 
Darien,  which  crosses  from  the  Pacific  coast  to  the  mouth  of  the  Gulf  of 
TJrabd.  Thence  it  skirts  the  Caribbean  coast  as  far  as  Puertobelo, 
occasionally,  for  long  distances,  rising  from  the  seashore  in  bold  escarp- 
ments.   Its  principal  summits  are  from  500  to  2700  feet  above  the  sea. 


*  See  Perez, '  Geografia  FUica  de  log  Eatados  Unidoa  de  Colombia.' 
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At  the  Chagres  river,  that  hete  noire  of  the  Oanal  Company,  ths 
Sierrania  del  Darien  completely  breaks  down,  and  the  summit  heif^l 
between  the  two  oceans  is  but  300  feet  above  sea-leyeL  With  the  excep- 
tion of  the  interoceanio  water-divide  in  Nicaragua,  whioh  is  153  feet,  il 
is  the  lowest  break  in  the  Andean  and  Bocky  mountain  chain  betwMS 
the  straits  of  Magellan  and  northern  Alaska. 

The  orographic  system  of  the  western  half  of  the  isthmus  of 
Panamd  is  bolder  and  better  defined  than  that  of  the  eastern  portioi. 
The  region  has  a  broad  backbone  ribbed  by  numerous  oounterfortSy  Imi 
occasionally  broadening  into  complex  belts  of  highlands  and  isalatsd 
cerros.  From  the  Costa  Bica  frontier,  the  range  takes  the  name  of 
Sierra  de  Chiriqui,  then  Yeragua,  and  afterwards  is  known  as  tiM 
Sierra  de  Panamd.  *In  the  first  is  the  extinct  volcano  of  Chixiqi^ 
11,000  feet  *  elevation  above  the  sea,  but  the  entire  sierra  hasan  aTeisgt 
altitude  of  6500  feet.  The  Sierra  de  Yeragua  presents  us  with  the 
dome  of  Santiago,  whioh  rises  to  9275  feet,  while  the  Tuta  reaQlM 
5000  and  the  Santa  Maria  4600.  The  Sierra  de  Panam4  seems  to  bs 
thrown  broadcast  into  disorderly  fragments  without  law  or  r^gnlarilji 
and  its  summits  nowhere  exceed  an  elevation  of  1600  feet. 

West  of  Montijo  bay,  on  the  Pacific  side,  a  broad  and  massift 
mountain  outwork  forms  the  peninsula  of  Las  Palmes,  and  betwesn 
that  and  the  bay  of  Panam&  lies  the  great  peninsula  of  Azuero,  whidi 
shows  a  capricious,  distinctive  orographic  system  of  highlands  and 
sierras.  Its  bold  headlands,  which  overlook  the  ocean,  rise  to  as 
altitude  of  3000  feet. 

About  150  short  rivers  flow  to  the  sea  from  the  northern  side  of  tho 
isthmus,  and  over  double  that  number  drain  its  Pacific  slope.  The 
largest  and  most  important  is  the  Tuira,  which  rises  in  the  Piiri 
mountains  just  north  of  the  Bay  of  San  Miguel,  and  empties  into  tKi«- 
The  Tuira  is  navigable  for  river  schooners  as  far  up  as  the  first  Spanish 
settlement,  Santa  Maria  del  Beal ;  but,  owing  to  the  bars,  they  cannot 
ascend  to  Pinogava,  which  is  the  highest  point  reached  by  Uie  tides. 
Daring  the  dry  season,  the  river-bed  above  tidewater  is  a  suoceasion  of 
rapids,  beyond  which  the  river  dwindles  into  a  small  stream.  The 
marks  on  the  trees  indicate  a  rise  of  16  feet  during  the  wet  season, 
when  the  volume  of  water  carried  by  the  Tuira  and  its  eleven  main 
tributaries  is  immense.  Its  principal  afflaent  is  the  Chucunaque  from 
the  Dorth.     It  is  nearly  as  large  as  the  Tuira  itself. 

The  Bayamo,  or  Chepo,  rises  in  the  same  knot  as  the  Chucunaque, 
but  flows  north-west  and  then  west  and  south  until  it  discharges  into 
the  Gulf  of  Panama.  It  is  about  150  miles  long,  and  it  is  daimed  that 
120  miles  of  its  course  can  be  navigated  by  rafts  and  small  craft.  It 
has  a  wide  estuary,  the  entrance  to  which  has  a  bar  with  but  2  feet  of 
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water  at  low  tide.  The  remainiDg  streams,  on  the  Pacific  side,  are 
short  and  torrential  and  of  little  value,  even  for  oanoe-navigation, 
except  in  the  immediate  vicinity  of  their  months. 

On  the  Caribbean  slope  of  Fanamd  there  are  bat  two  of  its  many 
rivers  which  merit  attention,  as  offering  some  advantages  as  commercial 
outlets  for  the  districts  they  drain.  These  streams  are  the  Chagres  and 
the  Telii-i,  known  now  as  the  Tarire  in  the  decision  of  the  bouudary-lioe 
dispute  between  Colombia  and  Costa  Bioa.  The  Chagres,  a  historic 
waterway  ever  since  the  discovery  of  the  isthmus  of  Panama  bj 
Colombo,  flows  into  the  Caribbean  Sea  a  little  to  the  west  of  Puertobelo. 
It  has  a  bar  on  which  there  are  11  feet  of  water,  just  outside  the  Laja 
reef,  through  which  there  is  a  passage  70  feet  wide  with  14  feet  of 
water.  The  Chagres  is  navigable  for  boats  to  within  14  miles  of  the 
Pacific,  and  is  tame  or  fierce  according  to  the  season.  In  the  dry  one, 
it  is  a  deep  ditch  with  a  few  feet  of  muddy  water  at  the  bottom,  hut 
when  the  saturated  clouds  burst  over  its  drainage  area  of  1000  square 
miles,  and  pour  into  it,  at  times,  a  uniform  depth  of  7  inches  of  water 
in  a  day,  the  river  rises  over  40  feet  in  twelve  hours,  and  carries  with 
it,  in  its  torrential  race  to  the  sea,  a  vast  mass  of  tropical,  arboreal 
rubbish,  clay,  mud,  and  detritus  which  it  receives  from  its  swollen  tribu- 
taries. It  will  be  extremely  interesting  for  the  engineering  and  financial 
world  to  watch  the  coming  contest  between  the  Chagres  river  and  the 
United  States  Treasury.  In  comparison  to  the  Chagres,  the  San  Juan 
river  of  Nicaragua  is  a  plaything. 

The  Tarire,  the  mouth  of  which  is  in  lat.  d°  34'  14"  N.,  runs  along  the 
southern  base  of  the  great  eastern  counterfort  of  the  Talam anca^Chiriqnf 
range,  through  a  spacious,  undulating  wooded  valley  of  100  to  150 
square  miles  area,  having  low  grounds  which  are  sometimes  dry  and 
at  otbers  swampy.  Its  Uren  branch  rises  on  the  north-east  slope  of  the 
Pico  Blanco,  the  view  from  the  summit  of  which  is  said  to  be  "  incom- 
parably more  extensive"  than  that  from  the  crest  of  the  Costa  Bica 
volcano  of  Irazu.  The  Tarire  is  navigable  for  light-draft  steamers  for 
15  miles  up,  but,  from  the  Ur6n  to  Gule,  there  are  twenty-six  rapida 
and  numerous  soags.  Boats  carrying  half  a  ton  of  goods  ascend  to 
Sapurio,  1^  miles  up  the  Uren.  Between  the  Tarire  and  the  small 
river  Tilorio  further  south  is  the  crooked,  narrow,  and  deep  estuarj 
called  the  Laguna  de  Sanson,  an  ancient  affluent  of  the  Tilorio,  full 
of  sharks,  alligators,  and  fish.  It  receives  a  little  stream  called  the 
Dalni,  which  drains  an  impassable  swamp.  South-east  of  and  near  the 
Tilorio  is  the  Boca  del  Drago,  one  of  the  entrances  to  Almirante  bay.^ 

Fanamd  has  many  bays  and  ports  on  both  oceans,  but  the  greater 
part  of  them  seem  to  be  the  undisturbed  home  of  silence  and  primeval 
solitude.     There  is  no   accessible  country  behind  them  which  offers 


*  See  '<  Ck>Bta  Rica,"  by  G.  E.  Chnrcb,  Geographical  Journal,  1807. 
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an  easy  field  for  development.  He  is  a  bold  pioneer  who  dares  to 
throw  down  the  gauntlet  to  nature  in  Panam4.  There  she  displays 
her  forces  with  magnificent  abandon  ;  the  very  ocean-margin  is  a  wall 
of  vegetation ;  nearly  every  swamp,  hill  slope,  mountain-side,  and 
gorge  is  densely  packed  with  growth  of  tree,  shrub,  vine  parasite, 
and  grasses,  forming  a  tangled  jungle,  sweating  with  the  efifort  to 
maintain  existence  under  the  vertical  rays  of  a  tropical  sun.  The 
view  is  beautiful  from  the  deck  of  a  vessel,  and  no  wonder  that  Luiz 
Colombo  selected  a  part  of  **Castilla  del  Oro"  as  his  fairyland,  where 
his  imagination  might  revel  to  the  full,  bat  which,  unhappily,  could 
yield  him  no  other  satisfaction.  Four  centuries  have  passed  since 
he  received  his  grant  of  ducal  Yeragua,  and  although  it  is  within 
easy  touch  by  sea  with  North  America,  it  remains  as  the  great 
Colombo  discovered  it,  and  as  it  was  when  for  centuries  it  was  the 
buffer  region  between  Aztec  and  Ingarial  civilization,  so  called.  With 
the  exception  of  bananas,  no  crop  could  be  planted  which  would  pay  for 
clearing  the  lands  of  such  a  region,  and  keeping  them  cleared;  and 
even  bananas  would  not  flourish  sufficiently  well  if  cultivated  at  an 
altitude  exceeding  1500  feet  above  the  sea.  However  numerous  the 
ports  and  bays  of  Panama  on  the  Atlantic  side,  it  is  probable  that  many 
more  centuries  must  pass  before  they  become  of  any  marked  importance 
as  commercial  centres.  • 

Starting  from  the  Costa  Hica  boundary,  the  first  great  well-protected 
sheet  of  water  is  Almirante  bay,  which  in  reality  is  the  north-westeru 
prolongation  of  the  laguna  of  Chiriqui.  Together  they  form  a  vast 
sheet  of  water.  The  former  is  13  miles  long  from  east  to  west,  and 
varies  in  breadth  from  2  to  13  miles.  Its  many  harbours  offer  secure 
anchorage  to  ocean-going  ships  of  the  largest  class,  which  may  often 
moor  alongside  the  shore.  A  low  ridge  of  hills  borders  its  southern 
side,  in  some  places  rising  boldly  to  several  hundred  feet  elevation,  and 
2  miles  inland,  reaching  an  altitude  of  1700  to  2000  feet.  The  bay 
contains  many  large  and  small  islands.  Its  main  entrances  from  the 
sea  are  the  Boca  del  Drago  and  the  Boca  del  Toro,  the  former  very 
tortuous,  but  having  a  depth  of  9  fathoms  of  water;  the  latter  offers 
5  fathoms,  but  the  channel  is  only  a  quarter  of  a  mile  wide,  and 
bordered  by  coral  reefs.  The  latter  entrance  gives  its  name  to  a 
small  Colombian  settlement  supported  principally  by  banana  cultiva- 
tion,'the  product  being  shipped  to  the  United  States. 

The  laguna  of  Chiriqui  is  32  miles  long  and  12  wide,  narrowing  to 
5  miles  at  its  south-eastern  extremity,  and  10  at  its  north-western. 
Vessels  of  any  draft  may  enter  it  frofn  the  ocean  by  the  Boca  del  Tigre 
by  an  8-fathom  channel,  and  find  ample  security  in  15  to  20  fathoms  of 
water.  The  eastern  and  southern  shores  are  low  and  swampy  for  a 
long  distance  inland,  but  at  one  point  a  spur  of  the  Yeragua  range 
penetrates  to  within  2  miles  of  the  south-eastern  side  of  the  laguna. 
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Inhere  it  has  an  elevation  of  2672  feet  The  dense  fo  est  growth,  whic' 
occupies  the  moantain-and-hill  slope  which  surroands  nearly  the  whol 
of  the  Ghiriqnf  lagnna,  extends  upwards  nearly  to  the  water-divid 
between  the  northern  and  southern  oceans,  and,  secare  in  its  8olitud< 
nature  revels  there  in  all  the  fantastic  display  of  an  exuberant  vegeti 
tion.  Bat,  crossing  the  serrania,  there  is  a  marked  change  :  the  forest 
give  way  to  grass  lands  along  the  moan  tain  flanks  towards  the  Padfi 
coast,  and  cultivated  fields,  pastures,  and  habitations  of  man  indicat 
that  here  nature  is  in  a  less  riotous  mood.  The  distanoe  from  th 
Atlantic  to  the  Pacific,  across  the  district  described,  is  50  miles.  Th 
mountain  slopes,  owing  to  the  ceaseless  erosion  of  the  rain-laden  trad 
winds,  are  sharper  on  the  Oaribbean  side  than  on  the  Pacific  indim 
j^  which  is  also  much  dryer  than  the  former.    This  is  tme  of  the  whol 

ifl  isthmus — at  least,  that  part  west  of  the  Gulf  of  San  Miguel. 

From  the  laguna  de  Chiriquf  eastward  to  the  river  Cha^ree,  tb 
—  forbidding  coast-line  (of  coral  reef,  sandy  beach,  mangrove  swamp,  am 

a  few  pr.cipitous  blufiis)  has  no  sheltered  anchorage.  A  heavy  sur 
breaks  continually  along  nearly  the  entire  shore.  To  the  westward  o 
the  Chagres  river  25  miles,  and  to  the  eastward  of  it  as  far  as  Puerto 
belo,  the  shore  is  low  and  flat,  and  deadly  exhalations  from  the  swamp 
veil  the  interior  of  the  country  from  view. 

The  so-called  Bay  of  Colon,  n%med  in  honour  of   Colombo,  whc 

discovered  it  in  1502,  lies  just  to  the  east  of  the  mouth  of  the  Chagre: 

u  river.     It  is  poorly  sheltered,  and,  being  open  to  the  north,  is  exposec 

to  '*  northers,"  which  frequently  blow  with  such  violence  that  th< 
shippiag  is  forced  to  run  out  to  sea  or  seek  shelter  at  Paertobelo 
This  place,  historic  in  the  colonial  period  of  South  America,  and  thei 
the  seat  of  the  galeon  trade  between  Spain  and  the  West  Coast,  is  i 
pestilential  port  without  ventilation,  owing  to  the  high  hills  whidi 
enclose  it  on  the  north  and  south  and  prevent  the  winds  from  sweeping 
1  .  away  the  malignant  miasma  which  constantly  rises  from  the  swampa 

I  '•  on  the  east.     A  coral  reef  skirts  the  southern  shore,  and  the  city  and 

the  ruins  of  the  castle  of  San  Jerdnimo  are  situated  on  the  beach  in  the 
south-east  comer.  The  width  of  the  entrance  to  the  port  is  1  j  miles, 
bat  it  soon  narrows  to  half  a  mile.  The  depth  of  water  graduallj 
decreases  to  7  fathoms.  Puertobelo,  as  a  harbour,  is  the  best  between 
Almirante  bay  and  that  of  San  Bias.  In  fact,  there  is  no  other  wortii 
]v  mentioning. 

i  1  Of  San  Bias,  Commander  Self  ridge,  who  surveyed  it,  says,  *'  It  extends 

.  It  in  a  north-east  and  south-west  direction  some  20  miles,  and  is  about  10 

I L  miles  ip  extreme  breadth.     It  is  formed  by  the  cape  of  San  Bias  and 

:. !('.  the  outlying  islands  of  the  Mulatas  archipelago,  and  is  a  mest  magnifi- 

I,  I  \  cent  bay,  with  deep  passages,  and  perfectly  protected  from   the  north 

)  4  1  winds  in  the  dry  season.     In  the  north-west  corner  is  an  inner  harbour 

I  I  formed  by  a  oirole  of  islands,  with  a  passage  leading  into  it     This 


• 
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harbour  is  magnificent  for  all  purposes  required  as  the  great  terminus 
of  an  interoceanic  canal."  (General  E.  W.  Serrell  says  of  the  Bay  of 
Mandinga,  which  is  at  the  south-west  side  of  the  Golf  of  San  Bias, 
"  The  water  is  80  feet  deep  within  100  feet  of  the  shore,  and  nowhere 
less  than  60  feet  deep  all  the  way  into  the  Atlantic  ocean."  The  width 
of  the  isthmus  at  San  Bias,  from  ocean  to  ocean,  is  37  miles.  This  is 
the  shortest  interoceanic  distance  on  the  Western  Continent. 

From  San  Bias  bay,  for  a  distance  of  about  80  miles,  is  the  remark- 
able belt  of  cays,  islands,  and  reefs  known  as  the  Mulatas  archipelago. 
The  cays  are  sandy  and  mostly  in  clusters,  but  little  out  of  water,  and 
thickly  wooded.  Between  them  are  found  many  navigable  channels. 
East  of  the  Mulatas,  and  as  far  as  Port  Escoces,  many  cays  also  make 
the  coast  navigation  dangerous  and  extremely  difficult;  but  further 
towards  the  Gulf  of  Urab4,  these  obstructions  cease  to  exist. 

Between  Point  Sasardi  and  Point  Escoces  is  a  broad  line  of  cays, 
sheltering  what  is  known  as  Caledonia  bay,  in  which  are  two  harbours, 
the  western  called  Sasardi,  and  the  eastern  one  known  as  Caledonia. 
The  former  is  about  three-quarters  of  a  mile  in  extent,  with  4  to  6 
fathoms  of  water ;  and  the  latter,  the  entrance  to  which  is  obstructed  by 
dangerous  shoals,  has  from  8  to  9  fathoms  at  the  anchorage.  The  bold 
Atlantic  frontage  of  the  Serrania  del  Darien,  from  the  Gulf  of  Urab4  to 
Puertobelo,  is  thickly  forested,  and  receives  the  full  force  of  the  north- 
east trade  winds,  with  a  resultant  heavy  rainfall. 

Turning  to  the  Pacific  coast,  we  find  the  Gulf  of  San  Miguel,  or 
'*  Darien  of  the  south,"  on  the  eastern  side  of  the  great  shallow  Bay  of 
Panama.  At  its  head  is  the  Bay  of  San  Miguel,  which  was  a  great  resort 
for  the  buccaneers,  who  reached  it  from  Caledonia  bay  in  ten  days  by 
one  of  the  routes  which  served  for  communication  between  the  two 
oceans  by  the  Indian  tribes  before  the  discovery  of  America.  The  bay 
is  over  6  miles  wide  at  its  mouth.  It  has  plenty  of  water  on  its  eastern 
side,  but  is  shallow  on  its  western  one.  As  at  Panama,  it  has  a  tidal 
range  of  20  feet  or  more,  while  Caledonia  bay,  on  the  Caribbean  side, 
like  Colon,  is  almost  tideless.  Darien  harbour,  at  the  head  of  the  gulf  or 
estuary  of  San  Miguel,  extends  in  a  south-east  direction  up  to  the  village 
of  Chupigana,  where  it  receives  the  Tuira  and  Savana  rivers.  Its  deep 
water  affords  anchorage  to  the  largest  ships.  Mangrove  swamps,  backed 
by  thickly  wooded  hills,  are  almost  continuous  along  its  shores. 

The  island-filled  Bay  of  Panam4,  at  the  head  of  which  is  the  famous 
city  of  the  same  name,  is  well  known.  It  commences  at  Cape  Gara- 
china  at  the  southern  entrance  of  the  Gulf  of  San  Miguel,  makes  a 
majestic  sweep  concave  to  the  south,  and  terminates  at  Gape  Male, 
which  is  the  south-east  cape  of  the  great  peninsula  of  Azuero.  The 
direct  distance  between  the  two  capes  is  about  100  miles.  The 
northern  part  of  the  bay  is  shallow,  and  large  ships  have  their  anchor- 
age near  the  famous  island  of  Taboga,  9  miles  south  of  the  city  of 
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Panama.  On  this  island  Pizarro,  Almagro,  and  Luque  made  their 
famous  contract  to  discover  and  conqner  tlie  empire  of  the  Ingas.  The 
latter  was  cheated  oat  of  his  share  of  the  plunder,  and  Alma^ro  wis 
garroted  in  prison  at  Guzco  by  the  brother  of  Pizarro.  Sailing-craft 
find  it  extremely  difficnlt  to  get  in  or  oat  of  the  Bay  of  Panama,  but 
especially  oat.  It  is  one  of  the  most  tedioas  and  difiScnlt  bits  of  nayi- 
gation  in  the  world.  Pizarro  was  the  first  to  try  it,  in  November,  1525, 
bat,  after  seventy  days,  was  foroed  to  abandon  the  effort  to  leave  the 
bay ;  and  it  is  still  the  similar  experience  of  nearly  every  craft  un- 
aided by  steam.  It  is  a  region  of  calms,  doldrams,  vexations  currenti, 
sqaalls,  rains,  and  tormenting  heat. 

The  city  of  Panam4  is  sitaated  on  high  ground  at  the  foot  of  Ancoo 
hill,  but  west  of  old  Panamd,  which  was  destroyed  by  the  bnccaneeri 
under  Morgan  in  1673.  To  the  mouth  of  the  river  Baj4mo,  about  25 
miles,  and  for  another  equal  distance  to  the  south-east,  the  coast  is 
flooded,  and  at  low  water  mud  flats  are  exposed  for  a  distance  of  •> 
miles  from  the  shore ;  but  further  on,  as  far  as  the  Gulf  of  San  Migud, 
the  margin  is  higher,  with  occasional  small  hills.  From  Panama  south- 
west to  the  Bay  of  Parita,  on  the  western  side  of  the  Bay  of  Panami, 
the  coast-line  is  considerably  broken,  and  alternates  between  high  and 
hilly  ground  and  low  flooded  areas,  the  whole  shore-line  bein^  generally 
of  mud.  The  entire  shore  of  the  Bay  of  Parita  is  flooded  land,  and  has 
a  forbiddiug  mud  flat  extending  from  2  to  3  miles  oat.  From  this  baj 
to  Cape  Malo,  about  40  miles,  the  coast  is  well  out  of  water  and  backed 
by  the  highlands  of  the  peninsula  of  Azuero. 

The  southern  front  of  this  peninsula  varies  much  in  character; 
west  of  Cape  Malo  for  about  25  miles,  the  lowlands  soon  give  place  to 
the  escarpments  of  the  cerros,  which  rise  to  a  considerable  altitude 
further  inland,  and  the  remainder  of  the  frontage  overlooks  the 
ocean,  the  mountains,  farrowed  with  gorges,  pushing  boldly  down  to 
the  coast.  The  west  side  of  the  peninsula,  which  partly  shelters  the 
Gulf  of  Montijo,  is  high  ground  at  times,  and  at  others  low  with 
occasional  beaches.  It  has  many  little  bays,  with  a  sonth-western 
exposure,  which  receive  the  torrents  that  descend  from  the  mountains. 
The  Gulf  of  Montijo,  penetrating  north  about  20  miles,  has  an 
opening  of  some  14  miles.  The  short  river  San  Pedro  flows  in  at  its 
bead,  and  is  navigable  for  small  craft  about  17  miles  up  to  the  port  of 
Montijo,  where  there  is  a  little  traffic.  The  gulf  has  several  large  and 
small  islands,  the  principal  one,  Sabaco,  lying  off  its  mouth  and  com- 
pletely sheltering  it  from  the  south  winds. 

West  and  north-west  from  the  Gulf  of  Montijo,  as  far  as  the  Biy  of 
David,  the  coast  for  the  first  20  miles  is  sharply  defined  :  thence,  as  f*r 
as  Espartal  island,  many  hill  spurs  push  down  to  the  sea ;  the  shore 
then  becomes  low  and  cut  by  numerous  small  streams.  The  whole  coast, 
from  Montijo*s  gulf  to  David  bay.  has  many  little  bays,  most  of  which 
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are  available  for  vessels  of  very  light  draft.  The  bay  last  named  is 
filled  with  cays,  reefs,  and  hilly  islands.  At  its  head  it  receives  the 
river  David,  which,  with  its  tributaries,  drain  a  vast  amphitheatre  of 
mountains  which  abut  upon  a  broad  plain  surrounding  the  little  port  of 
David  near  the  river  delta.  The  river  has  its  sources  in  the  serrania  of 
Chiriquf,  and  several  of  its  branches  drain  the  south-eastern  slopes  of 
the  great  volcanoes  of  Chiriquf  and  Horqueta,  the  latter  6600  feet 
elevation.  West  of  the  delta  of  the  David,  the  coast-line  bends  in  a 
great  curve  to  the  south  until  it  reaches  Point  Burica  at  the  termina- 
tion of  a  peninsula  formed  by  a  rugged  spur  of  the  Chiriqui  mountains. 

The  Pacific  coast-line  of  the  isthmus  of  Panamd  is  about  one-third 
greater  in  extent  than  that  of  the  Caribbean  side.  There  are  many 
islands  along  both  coasts,  but  those  on  the  Pacific  are  more  numerous 
and  larger  than  those  on  the  Atlantic. 

A  thick,  dark,  primitive  forest  covers  at  least  three-foarths  of  the 
state,  and  the  vegetation  in  countless  forms  fights  strenuously  and 
ceaselessly  with  man  for  possession  of  the  soil.  It  is  nature's  favourite 
tropical  hot-house. 

The  extreme  length  of  Panam4,  from  Colombia  to  Costa  Bioa,  is 
about  480  miles,  and  it  varies  in  width  from  37  to  110.  Its  area  is 
between  33,000  and  34,000  square  miles,  being  more  than  one-half  as 
large  again  as  its  last-named  neighbour.  About  five-eighths  of  it  consist 
of  wild,  unoccupied  lands,  and  the  remainder  is  but  very  rudely  utilized 
by  its  inhabitants.  The  population  was  officially  estimated,  in  1898,  at 
340,000,  representing  such  a  heterogeneous  amalgamation  of  Spanish, 
negro,  and  Ii]^dian  blood,  stirred  together  by  the  buccaneers  of  colonial 
times,  that  white  may,  in  Panam4,  be  strictly  classified  as  a  colour.  Until 
I  saw  a  Panama  ''army"  of  150  men  at  drill,  I  had  no  idea  that  the 
human  form  could  take  suoh  shapes  and  colours —Proteus  would  have 
envied  them.  And  yet  these  men,  like  all  the  Colombians,  are  first- 
class  fighters,  and,  well  officered,  are  a  foe  not  to  be  despised  by  the  best 
troops  ever  likely  to  come  into  collision  with  them. 

Panama  has  but  slender  and  insufficient  resources  to  warrant  its 
secession  from  Colombia.  It  is  doubtful  if  the  step  would  ever  have 
been  taken  without  external  influence — the  Panama  Canal  company 
will  probably  save  $40,000,000  by  the  change. 

That  Panama  can  have  an  autonomous  existence  is  doubtful.  It  is 
now  simply  a  belt  of  country  occupying  a  privileged  geographical 
position,  and  must,  for  many  years  to  come,  rank  with  Honduras,  unless 
the  expenses  of  its  administration  be  admitted  as  a  first  charge  upon 
the  net  revenues  of  the  projected  canal,  should  there  be  any.* 


*  For  an  efitimate  of  these  revenues,  and  for  details  as  to  the  projected  Panama 
Canal,  see  "  Interoceanic  Gommnnication  on  the  Western  Continent,"  by  G.  E.  Church, 
the  Geographical  Journaly  March,  1902. 
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The  followiag  letter  has  been  forwarded  to  Captain   Scott  throvgli 
the  Admiralty :  — 

1,  Sayile  Row,  W.,  October  9,  1903. 
Dear  Captain  Scott, 

1.  Beceipt  of  Letters, — We,  the  President  and  Council  of  the  Royal  G^graphieil 
Society,  have  received  your  letters  dated  January  9, 1902,  written  off  Cape  Adaie; 
January  22, 1902,  off  Cape  Crozier ;  February  22, 1903,  describing  the  position  of 
the  Discovery  in  winter  quarters ;  and  Febrnary  23, 1903,  being  your  aummary  of 
proceedings  daring  the  winter  and  travelling  season  until  the  arrival  o(  the  MonUng, 
with  its  enclosures  containing  short  accounts  of  some  of  the  aledge  joumeyi: 
also  your  letter  to  the  secretary  of  the  expedition  dated  February  26,  with  JoYt 
enclosures.  We  have  endeavoured  to  give  effect  to  your  wishes  and  requests  con- 
veyed to  us  in  your  letters  and  their  enclosures  to  the  extent  of  our  power  and 
abilities. 

2.  Qeneral  Approval. — We  are  impressed  with  the  value  of  the  work  accom- 
plished by  your  expedition,  with  the  skill  and  sound  judgment  evinced  in 
your  conduct  of  the  exploring  work  and  in  all  your  arrangements,  and  by  the 
admirable  way  in  which  you  have  been  supported  by  the  officers  and  men  under 
your  command. 

3.  Voyage  of  1902. — ^The  exploratory  voyage  of  the  Discovery  within  the 
antarctic  circle  during  the  navigable  season  of  1902  Eecored  all  the  objects  for 
which  we  hoped  and  which  are  alluded  to  in  your  instructions.  To  a  carefol 
examination  of  the  ice-barrier,  including  hydrographic  and  other  sdentific  observi- 
tions,  you  have  added  a  balloon  ascent  of  considerable  interest,  and  the  discovery 
of  a  continental  land  which  you  have  appropriately  named  after  His  Majesty  the 
King.  It  was  fortunate  that  you  were  able  to  swing  the  ship  successfully  off  Cape 
Crozier,  to  ascertain  the  disturbing  effects  of  the  iron  on  the  instruments  mounted 
in  the  magnetic  observatory. 

4.  Selection  of  Winter  Quarters. — Your  selection  of  safe  winter  quarters  under 
Mount  Erebus,  in  so  very  high  a  latitude,  has  been  fortunate  both  as  regards  the 
scientific  observations  and  collections,  and  as  a  position  wheuce  important  dis- 
coveries have  been  made.  Your  description,  illustrated  by  the  accompanying 
tracing,  has  given  us  a  very  clear  idea  of  the  position  of  the  Discovery  in  her 
winter  quarters. 

5.  Autumn  Travelling, — Automn  travelling  has  always  been  the  most  fevere 
kind  of  polar  work,  and  the  experiences  of  your  officers  and  men  were  quite 
exceptional  with  regard  to  the  perils  and  hardships  they  so  manfully  encountered. 
As  you  have  observed,  these  experiences  gained  in  the  autumn  were  invaluable  io 
the  organization  of  the  spring  travelling.  The  men  behaved  admirably,  but  their 
knowledge  was  dearly  bought  by  the  loss  of  their  comrade,  poor  G^eorge  Vince,  in 
the  performance  of  an  arduous  duty.  He  had  no  near  relations  but  his  cousin,  who 
has  been  communicated  with.  We  hope  a  montument  has  been  erected  to  hie 
memory.  We  deeply  regret  that  this  sad  accident  should  have  cast  a  gloom  on  an 
expedition  which,  in  si  I  other  respects,  has  been  so  prosperous. 

6.  Work  in  the  Winter, — The  steadfast  and  resolute  way  in  which  your  staff 
conducted  the  scientific  work  during  the  winter  under  your  superintendence  and 
with  your  encourageoQent,  has  our  warmest  approval.  Great  praise  is  due  to 
Lieut.  Royds  for  his  meteorological  labours,  to  Mr.  Bemacchi  for  the  magnetic 
records  obtained  with  the  Eschenhagen  instruments,  and  to  Mr.  Hodgson  for  his 
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iodefatigable  biological  work«  eoialliog  frequent  ezpMiire  for  lengthened  periods. 
We  notice,  alio,  the  exceedingly  ygluable  collection  made  by  Dr.  Wilson,  and  the 
botanical  and  geological  resean^i  of  Dr.  Koettlits  and  Mr.  Ferrar.  We  are  also 
much  pleased  to  know  that  the  scientific  staff  always  received  all  possible  assist- 
ance, most  zealously  given*  from  their  comrades,  both  officers  and  men. 

7.  Winter  Arrangementi. — Ton  and  your  gallant  companions  have  now  passed 
through  the  rigours  of  two  Antarctic  winters.  We  realize  the  great  trial  to  mind 
and  body  which  such  periods  of  hardship  and  exposure  entail,  and  the  necessity 
for  healthy  mental  as  well  as  bodily  support  in  order  to  enable  men  to  pass 
through  it  while  preserving  their  health  and  spirits.  Tour  care  and  that  of  yonr 
medical  and  executive  officers  has  secured  the  great  end  as  regards  the  first  winter 
by  attention  to  diet,  ventilation,  and  exercise,  and  by  those  entertainments  and 
intellectual  amusements  which  drive  away  despondency  and  make  the  time  pass 
pleasantly. 

8.  "  South  Polar  Ttmw."— The  South  Polar  Times  does  great  credit  to  ito 
editor,  Mr.  Shackleton,  for  it  contains  several  really  valuable  and  interesting 
articles,  besides  excellent  humorous  contributions.  It  is  very  satisfactory  to  find 
that  the  men  joined  with  the  officers  in  supporting  the  first  Antarctic  periodical, 
and  that  Mr.  Dailey,  Kennar,  Quartly,and  Wild  were  among  the  contributors. 
We  trust  that  Mr.  Shackleton,  with  the  assistance  of  Dr.  Eeltie,  will  be  successful 
in  making  arrangements  for  its  publication,  with  the  really  beautiful  illustrations 
by  Dr.  Wilson. 

9.  Scurvy, — ^Tbe  appearance  of  symptoms  of  scurvy  in  the  spring  must  have 
been  a  source  of  great  anxiety,  but  the  prompt  and  efficient  measures  adopted 
by  you  with  the  advice  of  your  medical  officers  seem  to  have  been  quite  efficacious. 
Yonr  belief  that  there  will  not  be  any  recurrence  of  those  symptoms  will,  we  also 
believe  and  earnestly  trust,  have  been  borne  out  by  the  result. 

Supply  of  Bad  Provisions, — We  do  not  propose  to  take  any  steps  with  regard 
to  the  supply  of  bad  provisions  until  your  return ;  but  evidence  has  been  taken 
from  Mr.  Spadaocini,  and  all  the  papers  have  been  put  together  ready  for  any 
action  in  the  matter  that  may  be  deemed  advisable. 

10.  Spring  Travelling. — ^We  can  OLly  write  in  terms  of  the  highest  praise  and 
admiration  of  the  achievements  of  the  expedition  during  the  spring  travelling, 
whether  we  consider  the  difficulties  faced  and  overcome  or  the  value  of  the  dis- 
coveries. Your  own  memorable  journey  with  your  two  companionp,  Shackleton 
and  Wilson,  when  all  the  special  ard  peculiar  obstacles  are  considered,  takes  its 
place  in  the  first  rank  of  polar  achievements.  We  await  your  full  narrative  with 
great  interest,  and  we  anticipate  that  the  careful  drawings  of  such  an  aocoaaplished 
artist  as  Dr.  Wilson  will  give  additional  value  and  interest  to  your  results.  The 
inland  journey  of  Mr.  Armitage,  accompanied  by  Mr.  Bkelton,  is  unique  of  its 
kind,  as  it  combines  the  hardships  of  polar  travelling  with  the  methods  and  appli- 
ances of  Alpine  climbing,  llie  former  experience  of  Mr.  Armitage  proved  useful, 
and  both  officers  merit  high  commendation  fur  their  rematkable  journey,  the 
scientific  results  of  which  cannot  fail  to  be  valuable.  The  discovery  of  the  insu- 
larity  of  Mounts  Erebus  and  Terror,  and  of  the  smaller  voloanic  islands,  is  due  to 
the  labours  of  L'euts.  Royds  and  Skelton,  and  to  the  various  journeys  of  Dr. 
Eoettlitz  with  other  members  of  the  scientific  staff.  L!eut.  Barhe's  severe  experi- 
ence during  the  autumn  fitted  him  to  command  the  two  important  journeys  in  the 
spring,  in  the  Inst  of  which  he  reached  a  latitude  only  second  to  your  own.  His 
care  of  the  men  forming  his  sledge  cruise  deserves  the  commendation  you  have 
given  it. 

11.  Conduct  of  Meiu — We  particularly  desire  to  express  our  approval  of  the 
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zeal  and  fine  conduct  of  the  men  under  your  command.  They  hare  maintained 
the  noble  tradition  of  the  navy  whenever  it  has  been  employed  on  voyagea  of 
diBoovery.  In  all  polar  expedition?,  since  the  retnm  of  that  under  Sir  George 
Narep,  travelling  has  been  effected  by  means  of  dogs.  Your  gallant  fellows  have 
achieved  their  excellent  results  mainly  without  the  aid  of  dogs ;  by  sheer  hard 
work,  by  a  strong  sense  of  duty,  and  by  that  indomitable  pluck  which  has  ever 
characterized  the  British  sailor.  Nor  would  we  forget  the  sister  service,  so  well 
represented  by  Lance-Corporal  Blisset  and  by  that  resourceful  young  soldier, 
Gilbert  Scott.  We  desire  that  you  will  tell  the  men  how  highly  we  appreciate 
their  loyalty  to  you  and  to  their  officers,  and  their  splendid  zeal  and  endurance  to 
which  the  success  of  the  expedition  is  so  largely  due. 

12.  Details  yet  to  come. — We  quite  understand  that  time  only  allowed  you  to 
give  us  the  barest  outline  of  the  results  of  the  expedition  in  your  reports  and 
letters  now  under  reply,  and  we  look  forward  with  great  interest  to  the  receipt  of 
your  complete  results  and  conclusions  after  your  return. 

13.  Recommendations  to  the  Admiralty.— On  receipt  of  your  letter  with  recom- 
mendations respecting  the  men  under  your  command,  we  sent  a  copy  to  the  Lords 
Commissioners  of  the  Admiralty,  earnestly  requesting  that  their  service  prospects 
may  in  no  manner  huffer  from  their  prolonged  absence.  We  recdved  sympathetic 
replies,  of  which  copies  are  enclosed,  together  with  our  forwarding  letter.  Yoa 
will  observe  that  all  your  recommendations  have  been  complied  with. 

14.  Mr.  Armitage  and  the  P.  &  0.  Company. — The  directors  of  the  Peninsular 
and  Oriental  Steam  Navigation  Company  were  addressed  with  reference  to  the 
valuable  services  and  prolorged  absence  of  Lieut.  Armitage^  and  a  cordial  reply  was 
received. 

15.  Arrangements  for  the  Second  Belief  Voyage.  —  On  the  arrival  of  the 
Morning  at  Lyttelton  on  March  26,  1903,  orders  were  at  once  given  to  C^tptain 
Ctlbeck  to  attend  to  her  repairs,  to  supply  defects,  and  make  other  necessary 
arrangements.  The  stores  conttdned  in  the  list  you  transmitted  were  ordered,  and 
their  supply  was  placed  under  the  superintendence  of  Mr.  Shackleton.  With 
regard  to  your  indent  for  gun  cotton  and  blasting  gear,  an  application  was  made  to 
the  Admiralty  for  these  stores  to  be  supplied  from  Sydney.  This  has  been  done, 
and  they  will  be  taken  to  you  by  Captain  Colbeck.  The  two  large  ice-saws  were 
ordered  at  Dundee. 

16.  Financial  Position, — The  balance  of  the  Discovery  fund  is  only  sufficient 
to  pay  the  salaries  and  wages  until  October,  1901.  It  is  necessary,  therefore,  that 
you  should  exercise  all  possible  economy  with  regard  to  further  expenditure. 

Dr.  Wilson  and  Mr.  Hodgson  :  Increase  of  Salary. — You  have,  however,  con- 
siderably reduced  the  wages  bill,  and  we  have  great  pleasure  in  complying  with 
your  request  that  the  salaries  of  Dr.  Wilson  and  Mr.  Hodgson  be  increased  by  £50 
each  from  the  date  of  your  letter. 

17.  Application  to  Oovemment. — We  have  been  obliged  to  apply  to  the 
Guvernmeht  for  assistance  for  the  present  Relief  Expedition,  and  for  the  needs 
of  the  Discovert;.  Oa  June  20,  the  Secretary  to  the  Treasury  announced  that 
the  Government  would  undertake  the  Relief  Expedition  on  condition  that  the 
ownership  of  the  Morning  was  transferred  to  the  Admiralty,  her  value  being 
required  as  a  stt-off  to  the  expenses  of  the  Government.  The  vessel  has  been 
handed  over  to  the  Admiralty,  who  have  undertaken  all  expenses  and  responsi- 
bility in  connoction  with  the  present  Relief  Expedition. 

18.  Belief  Ships. — Captain  Colbeck  has  been  retained  in  command,  receiving  his 
instructions  from  the  Admiralty,  and  another  vessel,  we  understand,  has  been 
added,  the  whaler  Terra  Nova.    Both,  we  were  informed,  will  be  uudcr  Ciptaia 
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Golbeck's  orders  on  the  outv^ard  voyage.  We  trust  that  the  two  ships  will  arrive 
in  time  to  afford  you  active  assistance  in  the  work  of  hreaking  out  of  the  ice.  It 
is  understood  that,  on  the  arrival  of  the  relief  ships,  you  will  receive  instructions 
respecting  them  from  the  Admiralty. 

19.  Breaking  out  of  the  lee. — We  have  read  your  descriptions  of  the  position 
of  the  Diseovery,  and  your  views  respecting  the  ultimate  prospect  of  the  ship  heing 
freed.  You  are  acquainted  with  all  the  former  experiences  relating  to  the  extri- 
cation of  ships  from  all  quarters  in  the  Arctic  regions.  You  are  possessed  of  the 
knowledge  of  the  use  of  explosives;  and  you  are  supported  hy  a  chosen  band 
of  officers  and  men.  If  human  forethought,  skill,  energy,  and  perseverance  can 
free  the  Discovery  from  her  icy  prison,  we  are  convinced  that  this  great  object 
will  be  achieved.  If  not,  she  will  remain  a  monument  of  a  memorable  expedition. 
She  will,  we  hope,  not  be  derelict,  but  that  you  may  be  able  to  leave  her  securely 
moored  in  harbour. 

20.  Return  to  Lyttelton, — If  the  Discovery  is  released,  she  is  to  proceed  to 
Lyttelton  for  the  comparison  of  magnetic  instruments  and  for  repairs.  If  you 
have  to  return  in  the  relief  ship,  you  are  to  proceed  to  the  same  port. 

21.  Rttwm  to  Lyttelton.  Further  Arrangements. — Be  assured  that,  under  any 
circumstances,  on  your  return  to  Lyttelton  proper  arrangements  will  be  made  for 
furnishing  you  with  the  necessary  credit  to  enable  you  to  refit  your  ship  at 
Lyttelton  and  bring  her  home.  You  will  find  a  letter  from  us  awaiting  your 
arrival  at  Lyttelton,  contaiDing  further  instructions  and  an  announcement  of  the 
arrangements  we  have  been  able  to  make.  You  are  at  once  to  telegraph  your 
needs  and  wishes,  and  they  will  be  supplied  and  complied  with  to  the  extent 
of  our  abilities.    Details  will  be  left  entirely  to  your  discretion. 

22.  Return  Home. — We  sincerely  trust  that  you  and  your  gallant  companions 
will  have  passed  through  the  second  winter  without  injury  to  health,  and  that 
within  another  year  your  country  will  cordially  welcome  your  return  to  home  and' 
friends  with  the  fruitful  results  of  your  labours. 

(Signed)        Clements  H.  Mabkham, 

President  R.G.S. 
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The  Tawarbk. 

*  A  Searcli  for  the  Masked  Tawareks.'    By  W.  J.  Harding  King. 

London  :  Smith,  Elder.    1903. 

To  the  Journal  for  November,  1902,  Mr.  Harding  King  communicated  a  short 
account  of  an  excursion  which  he  made  in  the  spring  of  1900  to  the  southern  parts 
of  the  French  Sahara,  with  the  twofold  purpose  of  studying  the  physical  features 
of  that  region,  and  of  interviewing  a  band  of  Hoggar  (Ahaggar)  TuaregB,  said  to 
have  just  then  pitched  their  tents  in  the  neighbourhood  of  Tugurr.  Permanent 
form  is  now  given  to  that  communication  in  the  book  under  notice,  which,  how- 
ever, contains  a  considerable  amount  of  fresh  matter,  either  collected  at  first  hand 
by  the  author,  or  drawn  from  such  recognized  French  authorities  as  MM.  Duveyrier, 
Hanoteau,  Mercier,  and  Bissnel.  The  author  has  a  good  eye  for  natural  scenery, 
and  is  a  shrewd  observer  of  human  character,  and  the  result  is  a  very  readable  and 
instructive  volume,  which  is,  moreover,  enriched  by  a  large  number  of  photographic 
views  of  the  land  and  its  people  taken  on  the  spot. 
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For  the  geographer  the  chief  interest  lies  in  the  section  between  SheggA  sod 
Tugurt,  comprising  the  valley  of  the  Wad  Rirh — that '.is,  the  lower  course  of  tbi 
Wad  Igharghar,  which  in  late  Tertiary  times  carried  a  great  volume  of  water  from 
the  Tasili  and  Ahaggar  uplands  for  hundreds  of  miles  across  the  now  waterles 
Sahara  northwards  to  the  Aures  escarpments,  and  thence  through  the  region  of  tbe 
Shotts  eastwards  to  the  Mediterranean.  These  shallow  surface  waters  are  all  tint 
are  still  viiiihle  of  that  mighty  Saharan  artery.  But  after  the  French  occupatios, 
modern  science  was  not  loDg  in  piercing  helow  the  surface  to  the  nndergroond 
reservoirs  along  the  course  of  the  Wad  Rirh  valley,  and  tapping  them  for  irrigatkn 
purposes.  Our  author  gives  a  graphic  account  of  the  rude  methods  of  reaching  xhs 
water-hearing  strata  which  had  heen  in  operation  from  remote  times,  and  are  dow 
replaced  by  properly  constructed  artesian  wells.  Tbe  date-palm  area  has  thus  bees 
greatly  extended,  and  the  French  company  that  have  taken  this  work  in  hand 
*'  have  not  only  supplemented  the  supply  of  water  in  the  existing  oases,  but  hafe 
created  several  new  oases  of  their  own."  Indeed,  the  success  that  has  attended 
their  efforts  has  produced  a  false  impression,  and  because  artesian  wells  have  been 
profitably  sunk  along  the  bed  of  an  underground  waterway,  it  has  been  concluded 
that  a  great  part  of  the  Sahara  might  again  he  transformed  to  **  a  region  fiowiiig 
with  milk  and  honey,"  as  in  Pliocene  times.  Some  parts  of  the  section  traversed 
by  the  expedition  are,  however,  still  far  removed  from  tbe  popular  idea  of  a  bound- 
less sandy  waete,  and  we  read  that  "the  Sahara  in  the  spring  is  a  delightfid 
country  to  travel  in.  Tbe  air,  though  warm,  is  usually  wonderfully  soft  and 
invigoratiog.  Mosquitoes  are  unheard  of,  and  fliep,  the  plague  of  most  warm 
countries,  are  unknown  beyord  the  oases." 

The  Ahaggars,  a  party  of  whom  were  interviewed  and  photographed  by  tin 
author,  form  one  of  tbe  main  sections  of  the  Saharan  Hamites,  who  are  commoaly 
called  Tuareg,  or  Tawdrek  (plural  of  the  Arabic  Tarici,  of  doubtful  meaning),  bat 
always  call  themselves  Imoshagh^  or  Imohagh  (plural  of  Amoihagh^  or  Amohagkt 
'*free,"  "noble").  The  Ahaggar  section,  whose  domain  extends  from  about 
30°  N.  to  the  Tropic  of  Cancer  between  0°  to  7°  E.  over  the  nigged  Tademagb, 
Tidikelt,  and  Muydir  plateaux,  forms  a  powerful  confederacy  of  fierce  and  warlike 
tribes,  who  have  hitherto  presented  the  chief  obstacle  to  the  French  advance  across 
the  Sahara  to  the  Sudan.  All  are  AM  el-Liihamj  "  veiled  people,"  and  comf^se 
two  social  classes — tbe  nobles,  whose  business  is  raiding  and  fighting,  and  who 
wear  a  black  litham  ;  and  the  Imghad,  a  servile  class,  who  do  all  the  work  and 
wear  a  white  litham.  Hence  the  figure  arrayed  in  black,  which  adorns  the  cover 
of  this  volume,  is  that  of  a  noble,  and  Mr.  Harding  King  writes  me  that  it  is  not 
a  fanciful  design,  but  a  real  portrait  from  a  photograph,  though  not  from  one 
taken  by  himself. 

In  an  appendix  "  On  the  Origin  of  the  Tawarek  Alphabet,"  an  attempt  is  mad« 
to  trace  this  peculiar  script  to  a  Hellenic  source ;  but  the  argument  is  not  ood- 
vincing,  and  breaks  down  at  one  or  two  material  points.  Still  less  satisfactory 
is  the  erratic  spelling  of  geographical  term?,  which,  like  the  Greek  of  '*  Auaonia," 
sinr  1e<je  ragantur.  There  is  little  agreement  between  the  text  and  the  map,  which 
preFcnt  such  variants  as  Tugurt  and  Tougourt ;  Kef  el-Dohor,  Kef  ed-Dour,  and 
Kef  el-Dour  ;  Milrir,  Melrirh,  and  Melcbir — this  last  quite  an  impossible  (English) 
transliterntion  of  the  Arab  form.  In  a  future  edition,  this  chaotic  state  of  things 
should  be  redoced  to  order ;  the  index  also  would  admit  of  much  enlargement,  and 
a  table  of  contents  should  be  supplied.  A.   H.   Kkank. 
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Sierra  Leone. 


*  The  Advance  of  our  West  African  Empire.'    By  C.  Braithwaite  Wallis.     London  : 

Unwin.     1903. 

Tbe  comprehensive  character  of  the  title  of  this  work  is  not  quite  justified  by 
its  actual  scope,  which  is  virtually  limited  to  the  one  protectorate  of  Sierra  Leone. 
The  value  of  the  book  is  not,  perhaps,  lessened  by  this  limitation,  but  thoso 
who  expect  to  find  in  it  a  general  history  of  the  recent  development  of  British 
West  Africa  should  be  warned  that  this  will  not  be  the  case.  Captain  Wallis 
went  out  to  Sierra  Leone  under  the  orders  of  tbe  Colonial  Office  early  in  1898, 
and  took  an  active  part  in  the  events  of  that  troublous  year,  commanding  one  of 
the  military  columns  engaged  in  the  suppression  of  the  native  revolt,  which,  with 
its  unspeakable  atrocities,  proved  such  a  critical  episode  in  the  history  of  the 
colony.  Captain  Wallis  sketches  both  the  events  which  led  up  to  this  deplorable 
rising  and  the  general  course  of  the  operations  by  which  it  was  finally  put  down ; 
not  con6niDg  himself  to  his  own  share  of  the  work,  but  describing,  if  at  less 
length,  the  broad  features  of  the  campaign  as  a  whole.  The  two  main  centres  of 
tbe  revolt  were  the  Timini  country  in  the  north,  where  its  iostigator  was  the 
chief  Bai  Bureh,  and  the  Mendi  country  in  the  south^  where  matters  assumed  an 
even  more  serious  aspect ;  but  of  the  whole  area  of  the  protectorate  only  the 
Eoinadugu  district  in  the  north-east  escaped  contamination  by  the  general  dis- 
afifection.  Captain  Wallis  brings  out  clearly  both  the  formidable  character  of  the 
rising — the  most  serious,  perhaps,  that  has  ever  been  faced  by  the  British  in 
West  Africa — aDd  the  extraordinary  difficulty  encountered  by  those  responsible 
for  its  suppression.  Of  the  extraordinary  secrecy,  coupled  with  deadly  determina- 
tion, with  which  the  Mendi  revolt  was  organized,  he  gives  a  striking  picture,  and 
its  outcome  was  a  sequence  of  massacres  and  outrages,  "  the  most  tenible  in  the 
annals  of  our  colonial  history.*' 

To  the  future  historian  of  Sierra  Leone  the  details  supplied  will  be  invaluable ; 
but  of  wider  interest,  perhaps,  is  the  light  thrown  on  the  general  principles  of 
British  administration  in  the  protectorate,  which  may  serve  in  some  degree  as  a 
sample  of  tbe  policy  adopted  in  our  general  dealings  with  the  African  race.  As 
regards  the  motive  of  the  rising,  Captain  Wallis  shows  clearly  that  it  was  not 
really  a  "  tax-war,"  but  a  "  slave-war,"  undertaken  in  the  hopes  of  re-introducing 
practices  prohibited  under  British  rule,  and  that  the  imposition  of  the  hut-tax 
merely  supplied  the  excuse  for  an  inevitable  conflict  between  civilization  and 
barbarism.  He  holds  enlightened  views  as  to  the  rules  by  which  our  conduct 
should  be  regulated  in  our  endeavour  to  introduce  civilization  into  the  dark  places 
of  West  Africa,  showing  that  it  is  by  making  use  of  the  native  himself  as  an  ally 
in  the  work  that  progress  can  alone  be  guaranteed.  At  the  same  time  he  realizes — 
and  the  revelations  of  fiendish  cruelty  of  which  the  native  in  his  natural  state  is 
capable  put  the  fact  beyond  question — that  there  is  much  in  the  former  regime 
so  distinctly  evil  that  it  admits  only  of  absolute  suppression.  Some  good  results 
in  this  direction  have  already  been  attained  since  the  war,  and  the  author  was 
struck,  on  his  return  in  1902,  with  the  immense  strides  already  made.  From  the 
point  of  view  of  economic  development,  he  is  also  disposed  to  take  a  sanguine  view, 
insisting  on  the  great  natural  resources  of  the  country,  but  showing  also  the  need 
of  an  energetic  and  enlightened  policy.  In  this  direction,  too,  it  is  only  through 
the  natives  themselves  that  results  of  real  value  will  be  reached. 
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Southern  Angola. 

*  Kolonial-Wirtiobaftlicbefl  Komitee.  Kanene-Sambesi-Expedition.  H.  Banm.  1903.' 
Herausgegeben  Ton  Prof.  Dr.  O.  Warburg.  Berlia :  Kolonial-Wirte.  Komitee  ud 
3Iittler  &  Sohn.     1903. 

As  has  already  been  mentioned  in  the  Journal,  an  important  expedition  wu 
sent  out  in  1899  by  the  Grerman  Kolonial-Wirtachaftliches  Komitee^  which  is  doiDg 
80  much  to  bring  about  an  improred  knowledge  of  the  colonial  poesesnons  of  thit 
country,  with  a  view  to  the  thorough  examination  of  the  econoniic  resouroes 
(principally  botanical)  of  South  Angola.  The  expedition  was  most  firuitfnl  io 
results,  which  are  here  made  public  under  the  editorship  of  the  well-known 
botanist.  Dr.  Warburg.  It  is  probable  that  no  one  expedition  has  hrought  hack  from 
West  Africa  such  a  rich  harvest  of  hotanical  data  since  the  time  of  Welwitsch,  whose 
labours,  it  will  be  remembered,  had  to  do  with  this  very  region.  They  throw 
light,  not  only  on  the  flora  of  Southern  Angola,  as  composed  of  such  and  such 
individual  species,  but  on  the  distribution  and  life-conditions  of  the  plants  as 
influenced  by  their  physical  surroundings.  In  all,  no  fewer  than  350  pages  of  the 
work  are  taken  up  by  the  botanical  results  of  the  expedition. 

The  country  traversed  is  perhaps  one  of  the  least-known  parts  of  Africa  from  a 
purely  geographical  point  of  view,  and  as  the  routes  diverged  largely  from  those  of 
the  few  previous  travellers — Pinto,  Capello  and  Ivens,  and,  in  the  more  eastern 
parts,  members  of  Major  Gibbons's  last  expedition — a  certain  amount  of  new 
material  has  been  gained  in  this  direction  also,  even  though  the  absence  from  the 
party  of  a  trained  surveyor  prevented  the  opportunities  presented  for  mapping  the 
country  from  being  utilized  as  they  might.  The  map  which  accompanies  the 
.18  volume,  which  at  first  sight  appears  valuable  from  the  considerable  amount  of 

Ig  detail  inserted,  is  disappointing  on  closer  inspection,  from  the  evident  untrust- 

worthiness  of  the  geographical  co-ordinates,  no  attempt  having   been  made  to 

utilize  the  positions  fixed  by  other  travellers.    This  makes  it  almost  impossible  to 

'  III  correlate  the  data  with  those  of  previous  maps,  many  of  the  features  being  l^d 

a  full  degree  at  variance  with  their  positions  on  Mr.  Ravenstein*s  map  of  the 
results  of  Major  Gibbons's  expedition,  given  in  the  Journal  for  February,  1901.  It 
is  only  in  regard  to  the  topographical  details  of  previously  unvisited  districts  that 
the  map  is  likely  to  prove  at  all  serviceable,  and  even  these  must  be  accepted  with 
caution. 

Some  geographical  information  of  value  is,  however,  to  be  found  in  Herr  Baum^s 

narrative  of  the  journey,  which  occupies  the  first  153  pages.    The  route  led  from 

I  Mossamedes  by  the  valley  of  the  Kakulovar  to  the  Kunene,  and  up  an  eastern 

'"  tributary  of  the  latter  to  the  upper  Kubango.     This  was  followed  down  through 

over  3°  of  latitude,  after  which  the  route  led  north-east  to  the  Ewito,  and  theoce 
east  to  the  upper  Kwando,  the  return  being  made  by  a  more  northerly  route. 
Notes  are  given  throughout  on  the  nature  of  the  surface  features,  especially  the 
vegetation,   the  mode  of  cultivation  by   the  natives,  and  so   forth.     Particular 
attention  was  given  to  the  rubber-yielding   plants,  among   which    Carpodinus 
chylorrhiza,  the  roots  of  which  are  dug  up  to  obtain  the  product,  is  the  preponderat- 
ing species.     Its  habitat  is  formed  by  the  open  sandy  tracts  surrounded  by  forest 
which  occur  between  the  watercourses,  but  are  themselves  waterless.    The  method 
of  preparation  of  the  caoutchouc  is  fully  described  and  illustrated  by  photographs. 
The  most  characteristic  tree  of  Southern  Angola  is  the  "  Houtbosch  "  {Berlinia 
Baumii),  the  bast  fibres  of  which  are  largely  used  for  cordage,  etc.,  while  the  bark 
serves  to  make  boats. 

Herr  Baum  considers  that  the  fertile  districts  near  the  coast  are  well  adapted 
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for  cotton-cultivatioD,  though  at  present  only  the  sugar-cane  is  grown.  Towards 
the  west  the  soil  of  the  interior  plateau  is  generally  loam  or  clay,  capable  of  growing 
European  cereals,  vegetables,  and  fruits.  East  of  the  Eubango  and  Kwebe  the 
country  is  characterized  by  streams  with  swampy  banks  and  sandy  hills  between 
them,  the  rainfall  permitting  the  cultivation  of  crops  by  the  natives.  This  is  also 
the  principal  rubber  district.  The  timber  supply  is  generally  abundant,  but  the 
principal  value  of  Southern  Angola  consists  in  its  eminent  adaptability  for  cattle- 
rearing. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

MEDIiBVAL   GaBTOGRAPHT. 

*  Alcuni  Cimelli  della  CartogmfiA  Medievale  esistonti  a  Verona.'    By  Giuseppe 
Crivellari.     Firenze :  Bernardo  8eeber.     1903.    (48  pp.) 

This  excellent  monograph  is  principally  devoted  to  an  examination  of  the 
planisphere  of  Giovanni  Leardo,  executed  in  1442,  and  now  in  the  Communal 
Library  at  Verona  (pp.  5-31) ;  shorter  studies  are  added,  (a)  on  sn  unsigned 
portolano  of  the  fifteenth  century  in  the  Capitular  Library  of  the  same  city;  (/3)  on  the 
1592  portolan  of  Jaume  (or  Jayme)  Ollives  of  Majorca;  and  (y)  on  the  1592  Atlas 
of  Giacomo  Scotto ;  also  in  the  Verona  Capitular  Library.  An  excellent  coloured 
reproduction  of  the  Leardo  planisphere  is  supplied  at  the  end. 

Leardo's  planif-pheres  of  1448  and  1452  were  already  well  known  to  students  of 
the  later  mediaeval  cartography,  but  the  work  of  1442  has  not  yet  received  general 
notice.  A  long  inscription  at  the  foot  of  the  map  tells  us,  in  conclusion,  Johannes 
Leardus  me  fecit  1442,  and  gives  the  following  information  :  Per — II  maparnddo- 
sora'Schrito-sepuo  vedere  chome  latera-e  h-ixolle-stano-nel  mare  el prinw-circhoUo-sie' 
dei'12'mesi  de  lano  el  8egondo'8ie-dei-12-segn  ^llcstielUrzosie  ddla-rapo- della 
pasqua-chome  vel-liil-adi-lQ-apriUe'Chonpie-nel  chonpie-nel-l5So  •  adi'2S  -  marzo- 
che-so  per  ani-iQ-quddo-setroua-nelle-chaxelleletere-M-qud  ano  la  pasqua-men-de 
marzo  quado  le  iroua-letera-A-quel  ano  la  ue  daprille-quddose  troua-B-quel  ano 
chore  Bixestro,  The  design  is  absolutely  circular  in  form,  and  measures  278  mm. 
in  diameter;  the  mappemonde  proper  is  encircled  (1)  by  the  months,  (2)  by  the 
signs  of  the  Zodiac,  (3)  by  the  calendar  described  in  the  foregoing  inscription.  In 
the  left-hand  lower  comer  is  the  legend  Mapa  Mondi;  in  the  right-hand  corner, 
over  against  thip,  are  the  words  Figura  Mondi,  Jerusalem,  as  in  the  Leardo  of 
1452,  is  made  the  centre  of  the  Earth;  on  the  other  hand,  by  the  side  of  this  con- 
cession to  unscientific  ideas,  the  portolano  type  of  coast  draughtsmanship  appears  in 
certain  of  the  Mediterranean  lands  and  in  the  Black  sea,  on  the  ocean-shores  of 
Spain  and  Portugal,  and  in  the  British  isles.  The  North  African  shore,  at  least 
from  Centra  as  far  as  Tunis,  is  not  badly  drawn,  atd  some  of  the  Mediterranean 
islands  are  fairly  well  conceived ;  of  distinct  merit,  also,  is  the  draughtsman's  delinea- 
tion of  the  Crimean  peninsula  and  the  Sea  of  Azov,  so  thoroughly  known  to  Italian 
traders  of  the  later  middle  ages,  not  only  from  their  Krim  settlements  at  Eaffa  and 
elsewhere,  but  also  from  their  great  factory  at  the  mouth  of  the  Don.  This  fiictory 
— Tana — appears  upon-  the  Leardo  planisphere,  as  do  the  mountains  of  Gog  and 
Magog  in  the  far  north-east  of  Asia  (rnonta^na  de  ogj  e  inagog  doue  so  sera/  de 
moUitudina  de  iartari).  So  in  the  furthest  east  is  depicted  a  huge  castle,  labelled 
Paradixo  teresto,  slightly  to  the  north  of  the  pepper-and-spice  archipelago  (y*  doue 
nasee  piper  e  altre/  ,  .  .  spezie),  separated  by  a  mountain  wall  from  the  three  Indias 
{India  de  sora,  India  de  mezo^  India  de  soio),  which  ftllow  in  a  line  from  east  to 
west  without  a  sign  of  the  Indian  peninsula.  Fronting  these  three  Indias,  in  the 
eastward  projection  of  an  Africa  which  Edrisi  might  have  drawn,  we  meet  with 
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Imperio  dc  laj  Bahvra — in  other  words,  Basra,  lUlsora,  or  Bassora — transferred  to 
the  wrong  continent  from  the  Shatt-al-arab,  exactly  as  in  the  Andrea  Bianco  ot 
1436.    To  the  west  of  this,  enclosed  by  the  upper  waters  of  the  Nile,  is  the  realm 
of  Prester  John  {Imperio  del  p^'/esto  iani,  farther  defined  as  paexe-dd-presto/  mni- 
queati  duo  fiaj inir^'t-insuo  U/herlade-dt-tegn/  vUli-e  de  lasa/rli-i  gualli  cun/  dtuu 
ctquaj  al  chaiero  ejin  alesaiidria).    No  indications  are  giren  us  of  the  discoveries  of 
the  Portuguese  in  West  Africa,  which  had  by  this  time  advanced  well  beyond 
Cape  Verde,  except  for  Buider  (Bojador,  which  is  really  pre.Portuguese),  /.  tJewn 
(f.  delP-oro,  associated  with  the  Catalan  voyage  of  1346  quite  as  much  as  with  the 
Portuguese  voyages  of  14:35,  etc.),  gruena  (Guinea).    Towards  the  extreme  south, 
Africa  is  represented  as  contracting  to  a  peninsula,  and  then  expanding  into  a 
southern  continent,  where  no  one  could  dwell  for  heat  and  serpents   (^Dixerto 
di'xabitado  p.  dial  do  e  p,  serpenti).    This  unhappy  land  is  coloured  scarlet,  like  the 
Ked  fca  {Mai*  rosso),  presumably  to  signify  the  burning  heat  which,   one  must 
suffer  there.     Answering   to  this,   the  extreme  arctic  zone  is   entitled   dixerto 
dixahitado  per  fredo.     Following  the  common  misconception  of  inferior  mediaivil 
maps  (loDg  since  corrected  by  the  Catalan  atlas  of  1375),  the  celestial  empire,  ChiiUt 
or  Cathay  (teiiplon  chatai),  ie(  thrust  up  to  the  far  north-east  of  Asia,  and  placed  on 
the  upper  waters  of  a  river  which  communicates  with  the  Caspian,  or  Sea  of  Baka 
{Mar  do  hachu).    The  Scandinavian  peninsula  is  also  of  the  thoroughly  dark- 
age  ])attern  ;  the  Danish  land  projection  does  not  appear  at  all ;  and  the  Baltic  has 
the  name  of  Sea  of  the  Germans  {Mar  dalemant).     It  is  therefore  apparent  that, 
apart  from  the  Mediterranean  basin,  the  Spanish  lands,  and  Great  Britain  {IngdUra^ 
8chozia),  this  planisphere  of  1442  shows  very  little  even  of  that  degree  of  enlighten- 
ment which  one  might  expect  in  the  middle  of  the  fifteenth  century,  almost  seventy 
years  after  the  Catalan  atlas  had  been  draughted,  and  more  than  ninety  since  the 
execution  of  the  Laurentian  portolano  of  1351.    For  obscurantism,  indeed,  the 
present  work  is  in  places  a  parallel  to  (though  never  as  debased  as)  the  Borgian 
map  of  1450.     Perhaps  its  roost  notable  feature  is  its  clear  indication  of  Prester 
John  in  East  Africa — one  of  the  earliest  of  such  indications) — but  without  any 
apparent  identiBcation  of  that  potentate  with  the  Negus  of  Abyssinia.      Up  to 
the  1430  mappe-monde  of  Andrea  Bianco,  it  would  be  difficult  to  find  any  work 
of  European  cartographers  which  placed  the  Priest-King  anywhere  but  in  Asia; 
and  even  in  Leardo  (as  in   Bianco)  the  impcrium  presto  iani  lies  in  a  kind  of 
infinitely  extended  Somaliland,  and  fronts  India  across  a  sea  no  broader  than  the 
Mediterranean.     On  the  other  hand,  it  must  be  noticed  that  the  Prester^s  Realm 
is  not  identified  with  any  extension  of  "  India,"  nor  with  Etiopia,  which  lies  a 
considerable  way  to  the  we.-t  of  the  paexe  ddpresio. 

C.  Raymond  Beazlev. 

SuI'AN'o    PUYSIOr.RAPHY. 

'  Grundziiire  der  Erdkuudc'  Von  Prof.  Dr.  Alexander  Supan.  Dritte,  umgearbeitete 
und  verbeHsort  Autlage.  Mit  230  Abbildungcn  in  Text  und  Zwanzig  Karten  in 
Farbcubruck.     Leipzig :  Verlag  von  Veit  &  Comp.     1903.     Pp.  x.,  852. 

This  well-known  work  is  a  true  physiography,  and  U  divided  into  six  parts: 
I.  The  Earth  as  a  Body  and  the  Main  Outline  of  its  Surfice  Conditions;  II.  The 
Atmosphere  ;  III.  The  Ocean  ;  IV.  The  Dynamics  of  the  Land  ;  V.  The  Morphology 
of  the  Land ;  VI.  The  Plant  Covering  and  the  Distribution  of  Animals.  In  pre- 
paring the  third  edition.  Dr.  Sapan  has  added  some  140  pages  to  the  text,  which 
has  been  carefully  revised  throughout.  The  book  is  one  of  the  best,  if  not  the  best, 
summary  we  possess  of  the  present  state  of  our  knowledge  of  phenomena  on  the 
surface  of  the  Earth,  and  its  usefulness  is  much  enhanced  by  the  brief  references  to 


REVIEWS.  695 

literature  at  the  end  of  each  chapter.  Dr.  Supan,  however,  does  more  than  merely 
reproduce  the  work  of  others;  the  treatment  of  the  subject  every  here  and  there  is 
distinctly  original,  while  everywhere  it  is  clear  and  authoritative.  The  chapters  in 
the  section  on  the  Morphology  of  the  Land  are  among  the  most  valuable,  and 
contain  an  elaborate  and  interesting  classification  and  description  of  forms,  which 
iff,  perhaps,  the  least  unsatisfactory  of  the  many  which  have  been  devised  to  include 
all  the  infinite  variety  of  shapes  into  which  the  surface  of  the  Earth  has  been 
moulded  and  carved.  The  book  is  one  of  the  indispensable  works  in  a  geographer's 
library. 

HISTORICAL  GEOGRAPHY. 

Akciekt  Map  of  Asia  Minoe. 

*  Asia  Minor.'    Ed.  by  J.  G.  C.  Anderson,  m.a.    Murray's  Handy  Classical  Maps. 
Ed.  by  G.  B.  Grundy,  m.a.    London  :  John  Murray.    1908. 

Mr.  Anderson's  repeated  visits  to  various  parts  of  Asia  Minor,  and  his  long 
Ftudy  of  its  ancient  geography,  have  given  him  singular  qualifications  for  revising 
its  ancient  map.  A  great  deal  of  research  has  gone  to  the  placing  of  the  city 
names,  and  where  Mr.  Anderson  is  not  a  first-hand  authority  (as  he  is  in  the  north 
and  north-central  parts),  his  identifications,  etc.,  present  the  latest  work  of  Pro**. 
Ramsay,  M.  Radet,  M.  Cumont,  and  many  others.  The  provincial  boundaries, 
marked  boldly  in  red,  are  drawn  somewhat  conventionally,  as  is  inevitable  in  the 
absence  of  exact  knowledge  of  the  delimitation  lines.  For  the  re'ief  detail  Messrs. 
Bartholomew  are  responsible,  and  it  is  as  correct  as  is  to  be  expected  in  the  case 
of  a  country  where  very  few  heights  have  been  fixed  by  any  better  process  than 
aneroid  readings.  On  the  whole,  this  is  the  best  of  Mr.  Murray's  series  that  we 
have  seen,  and  the  best  existiog  map  of  ancient  Asia  Minor  on  a  handy  scale. 

D.  G.  H. 
Ancient  Greek  Geography. 

*  Gcschichto  der  W issenschaftlichcn    Erdkunde  dcr  Griechen.*    By    Hugo    13erger. 

Second  Edition,  improved  aud  enlarged.  Pp.  v.,  662.  Leipzig :  Voit  &  Co.  19U3.  (A 
few  figures  in  the  text.) 

A  revised  reissue  of  the  best  history  of  ancient  geography  which  exists.  The 
learned  author  has  added  a  little  to  the  total  bulk — not  more  than  some  twenty- 
five  pages — but  this  addition  does  not  represent  all  that  is  new ;  for  the  introductory 
chapters,  which  were  required  when  the  work  originally  appeared  in  four  fascicules 
have  been  eliminated  in  the  single  volume.  A  new  preface  sets  forth  the  main 
problems  which  ancient  geographers  tried  to  solve,  and  the  index  has  been 
greatly  enlarged.  No  student  of  ancient  geography  can  afford  to  dispense  with  this 
Tolume. 

Arab  Descriptions  of  Eaypi^ 

•  Beschreibuug  Agyptens  im  Mittelalter,  aus  den  geog.  Werken  dcr  Araber.'     By  Else 

Reitemeyer.    Pp.238.     Leipzig :  Seele  &  Ck).     11)03. 

A  book  of  a  popular  kind  on  a  subject  for  which  it  is  hard  to  believe  there  is  a 
popular  demand.  The  best  known  of  the  Arab  writers  on  Egypt  alone  are  dealt 
with,  and  there  is  no  attempt  to  treat  even  these  exhaustively.  For  instance,  only 
a  very  small  part  of  what  they  say  on  the  provincial  towns  is  repeated,  and  there 
is  little  or  no  comment  on  the  correctneis  of  their  information.  The  book  is,  in  fact, 
a  sort  of  delectuii,  which,  to  judge  from  the  disproportionate  space  assigned  to  the 
Arab  reports  of  Egyptian  antiquities,  seems  to  be  intended  for  the  general  cultivated 
public  rather  than  for  scholars.  It  is  a  grave  drawback  to  the  usefulness  of  the 
book  that  it  is  issued  without  index,  page-headings,  or  any  but  the  scantiest  table 
of  contents. 
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THE  MONTHLY  RECORD. 

IVBOFS. 

The  Building   of   tbe  Grampians. — Mr.  Ptter  Macnalr,    of   the    Glasgow 

Museums,  has  undertaken  a  redisoussion  of  the  problem  of  the  GrampiaoF,  which 
he  defines  as  the  high  grounds  of  Aberdeenshire,  Kincardineshire,  Forfarshire, 
Perthshire,  and  Argyllshire.  The  complex  structure  of  this  area  has  been  variouly 
interpreted,  and  Mr.  Macnair  summarises  the  salient  points  in  the  chief  contriba- 
tions  towards  its  elucidation.  His  own  point  of  view  is  that  the  Grampians  are  (o 
be  regarded  as  of  very  complex  structure,  and,  following  Lapworth,  he  oonsiden 
them  to  be  the  basal  wreck  of  such  a  mountain  chain  as  the  Alps,  where  the 
complicated  fan-shaped  structures  and  complementary  troughs  have  been  plansd 
down  by  denudation  so  as  to  simulate  simpln  anticlines  and  synclines.  The  chief 
axes  of  thete  fan-shaped  structures  run  along  Loch  Awe  in  the  north-west,  and  os 
the  margin  of  the  Highlands  from  Inch  Malcolm  west  of  Bute  to  Heleosburgh; 
while  the  intervening  structural  trough  forms  the  Cowal  axis,  and  extends  from 
near  the  mouth  of  Loch  Fyne,  by  the  north  of  Loch  Riden  to  Ben  Vorlich.  This 
latter  structural  trough  very  nearly  coincides  with  the  axis  of  maximum  foliatioiL 
The  oldest  rocks  for  the  author  are  found  along  the  south-western  highland  margb, 
and  a  succession  of  younger  and  younger  rocks  is  found  in  passing  towards  thi 
north-west.  The  movements  which  folded  the  rocks  are  supposed  to  have  acted 
from  it  west  to  south-east,  for  where  bedding  can  be  traced  the  overfolding  if 
generally  to  the  south-east.— Proc.  /?.  Phil,  8oc,  Olasgow,  xxxiy.  19O2-1903, 
pp.  147-224,  with  map  and  sections. 

Electric  Railway  up  Vesuvius.— Measrs.  T.  Cook  and  Son  have  just  oooi- 
pleted  a  new  electric  railway,  which  starts  from  Pugliano,  near  the  base  of  Vesuvioi, 
and  connects  with  the  old  funicular  railway,  which  for  the  last  twenty-three  years 
has  climbed  the  actual  cone  of  the  volcano  to  the  crater.  The  work  has  been 
carried  out  under  the  direction  of  Herr  Strub,  of  Ziirich,  well  known  as  a  specialist 
in  mountain  railway  engineering. 

Bridging  of  the  Volga. — It  is  stated  that  it  has  been  definitely  decided  to 
construct  either  a  bridge  or  a  tunnel  connecting  the  two  banks  of  the  Volga  near 
Kazan.  It  is  estimated  that  the  bridge  would  cost  3i  million  roubles,  and  the 
tunnel  nearly  six  million.    The  Volga  is  also  to  be  bridged  near  Saratov. 

ASIA. 

Captain  Eawling's  Surveys  in  Western  Tibet— Writing  from  Phobran^, 

in  Ladak,  on  October  4,  Captain  G.  G.  Bawling,  whose  recent  expedition  into 
western  Tibet  was  assisted  by  a  grant  from  our  Society,  announced  the  successful 
conclusion  of  the  undertaking,  a  total  area  of  38,000  square  miles  having  beeo 
accurately  surveyed  with  the  assistance  of  Babu  Bam  Singh,  a  sub-surveyor  kot 
by  the  Surveyor-General  of  India.    Captain  Bawling  lefc  Leb,  accompanied  by 
Lieut.  A.  J.  G.  Hargreaves,  in  May  last,  and  crossed  the  frontier  by  the  Lanak  La, 
striking  thence  due  east,  in  order  to  extend  the  survey  beyond  the  part  reached  by 
Captain  Deasy.    After  reaching  the  Arport  (Horpo)  Tso  lake,  some  difficuliies  were 
encountered  owing  to  the  desertion  of  a  party  of  men  who  were  to  bring  in  a  supply 
of  grain  by  yak,  and  to  the  loss  of  eighteen  out  of  twenty-five  ponies  during  a  blisxard 
of  eight  days.    The  loss  of  the  grain  was,  however,  made  up  by  the  use  of  a  sappif 
buried  by  Captain  Deasy  in  1898.    The  country  to  the  north* east  was  a  barren  desert 
of  mountains  and  salt  lakes,  with  practically  no  animal  life ;  but  to  the  south-east 
the  level  dropped  gradually  from  16,500  to  15,000  feet,  the  surface  becoming  gim^. 
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and  abounding  in  antelope  {Panthalops  Hac^sonii)B,iid  wild  yak.  This  country  was 
frequented  by  nomad  Tibetans,  who  proved  very  friendly ;  but  on  approaching  the 
gold-diggings  of  Munok  Tok,  the  farther  advance  towards  Rudok  was  prohibited 
by  an  ofiBcial  from  Tok  Jalung,  who,  however,  showed  himself  otherwise  well 
dispofed.  The  return  to  Kashmir  was  therefore  made  by  a  route  leading  north- 
west, through  a  district  abounding  in  gazelle  and  buirel,  to  Nob.  The  most 
easterly  point  reached  was,  according  to  a  sketch-map  sent  to  ns  by  Captain 
Bawliug,  in  about  83°  45'  E.,  all  the  routes  being  included  between  the  parallels  of 
33°  and  35°  30'.  Numerous  lakes— some  salt,  some  fresh — were  discovered,  the 
name  Lake  Markham  being  bestowed  on  the  largest,  a  partly  fresh  body  of  water 
70  Equare  miles  in  extent.  Many  small  streams  enter  the  lakep,  but  there  are  no 
large  rivers.  Other  lakes  that  formerly  existed  have  now  disappeared,  leaving  dry 
beds  of  salt  and  soda,  while  all  show  a  diminution  in  size,  owing.  Captain  Bawling 
thinks,  to  a  falling  off  in  the  amount  of  snowfall.  We  hope  to  receive  a  fuller 
account  of  the  journey  before  long,  for  publication  in  the  Journal.  Meanwhile, 
the  extensive  cartographical  material  is  being  worked  up  by  the  Survey  of  India 
Department 

The  British  Expedition  into  Tibet— The  mission  lately  entrusted  to  Colonel 
F.  £.  Younghnsband,  of  proceeding  to  Tibet  for  the  purpose  of  negotiating  with  the 
Tibetan  authorities,  and,  if  possible,  coming  to  an  arrangement  for  the  encourage- 
ment of  trade  relations  with  that  country,  has  assumed  the  shape  of  a  military 
expedition,  by  reason  of  the  unfriendly,  not  to  say  threatening,  attitude  assumed 
by  the  Tibetans.  Colonel  Younghnsband,  who,  with  Mr.  White  and  other  political 
ofiBcers,  had  reached  Kamba  Jong  in  Tibetan  territory,  has  been  summoned  to 
Simla  for  the  purpose  of  conferring  with  the  authorities  regarding  the  composition 
and  plans  of  the  expedition.  The  command  of  the  forces  employed  has  been  given 
to  Colonel  Macdonald,  and  the  route  chosen  is  that  by  the  Chumbi  valley — the 
wedge  of  Tibetan  territory  which  runs  down  between  Sikkim  and  Bhutan,  which, 
from  its  favourable  climatic  conditions,  has  been  a  favourite  summer  resort  of 
the  rajas  of  Sikkim.  It  is  approached  from  British  territory  by  the  Jelep  La 
(14,390  feet),  on  the  route  to  which  is  the  British  post  of  Gnatong  (more  properly 
Natang).  Those  who  wish  for  the  best  information  on  the  physical  geography 
and  present  state  of  affairs  in  this  borderland  between  India  and  Tibet  cannot 
do  better  than  consult  Mr.  Freshfield's  just-published  book, '  Round  Eangchen- 
junga,'  which  has  appeared  at  a  most  opportune  moment.  At  pp.  59  et  seq*^ 
Mr.  Freshfield  gives  a  succinct  sketch  of  our  relations  with  Sikkim  and  Tibet 
from  1817  onwu^p,  the  principal  events  being  the  interference  (in  that  year)  of 
the  East  India  Company  to  check  the  encroachments  of  Nepal;  the  cession 
of  the  Darjiling  district  in  1835;  the  arrest  of  Dr.  Campbell  and  Sir  Joseph 
Hooker  in  1848  by  the  Sikkim  prime  minister,  and  other  insults  on  the  part 
of  that  state,  which  ended  in  the  war  of  1861,  by  which  our  suzerainty  was 
effectively  established ;  the  abortive  Macaulay  mission  in  1886 ;  and,  lastly,  the 
war  of  1888,  by  which,  though  the  Tibetan  forces  were  thoroughly  routed  and 
dispersed,  no  real  advance  towards  more  satisfactory  relations  between  India 
and  Tibet  was  made.  It  is  to  be  hoped  that  present  events  will  once  for  all  settle 
the  long- pending  controversy,  and  establish  on  a  firm  footing  the  wished-for 
facilities  for  the  extension  of  British  trade  with  Tibet.  Another  book  which  may 
be  read  with  advantsge  is  Colonel  Waddeirs  'Among  the  Himalayas.*  It  is 
hardly  necessary  to  add  that  the  best  information  respecting  earlier  European 
relations  with  Tibet,  from  the  time  of  the  Jesuit  and  Capuchin  missionaries  who 
laboured  at  Lha^a  during  the  early  part  of  the  eighteenth  century,  to  that  of  the 
Brit'ish  embassies  due  to  the  far-seeing  policy  of  Warren  Hastings,  and  of  the  one 
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British  visitor  tu  Lhasa — Thomas  MaDDing — is  to  be  found  in  Sir  Clemeats 
Markham's  well-known  book,  published  in  1876. 

American  Expedition  to  Eussian  Torkestan.^Prof.  Raphael  Pampellj, 

of  Newport,  K.I.,  bas  recently  returned  from  a  8umm<>r*8  journey  in  Turkestan, 
\Nhere  he  made  a  reconnaisHAnce,  under  the  auspices  of  the  Caroegie  Inetitation,  of 
the  anc  ent  human  occupation  uf  the  region  in  relation  to  its  physical  geography. 
The  other  members  of  the  exj  e  li'ion  were  Prof.  W.  M.  Davis, of  Harrard,  Mr.  Ells- 
worth HuntiD^tton,  Carnegie  research  assistant,  and  Mr.  R.  W.  Pumpelly,  with 
Mr.  S.  de  Brovtzine,  of  St.  Petersburg,  a^  interpreter.  Mr.  Richard  Norton,  director 
of  the  Americau  School  of  Classical  Studies  in  Rome,  was  an  independent  member 
of  the  party.  From  Biku,  the  great  petroleum  port  on  the  west  coast  of  the 
Caspian,  the  travellers  crossed  by  steamer  to  Krasnovodsk,  M<iy  23,  whence  the 
Ceutral  Asiatic  railway  carried  them,  with  many  stops  and  side  excursions  on 
the  way,  to  the  end  of  the  main  line  at  Tashkent,  and  to  the  end  of  a  branch  line  at 
Andizl  an,  June  2G.  Prof.  Pumpelly,  with  Messrs.  Norton  and  R.  W.  Pampelly,  then 
made  an  excursion  south-eastward  across  the  Alai  range  and  valley  to  Lake  Karakul 
on  the  northern  Pamir,  returniDg  via  Andizhan,  Baku,  and  Constantinople,  and 
reaching  America  on  Septeml)er  4.  Prof.  Davis  and  Mr.  Huntington  went  north- 
east, crossing  the  western  Tian  Sban  ranges  to  Lake  Issikul,  where  they  separated; 
Prjf.  Davis  turned  northward,  and  came  home  via  Semipalatinsk,  Omsk,  and 
S'.  Petersburg;  Mr.  Huntington  weot  south  to  Kashgar,  and  west  to  Samarkand 
and  Askhabad,  where  he  has  lately  arrived,  and  where  he  will  make  h«8  winter 
headquarters,  after  an  excursion  into  northern  Persia. 

AFBIOA. 

Count  Wickenburg'8  Journey  from  Jibuti  to  Lamu.— We  havd  already 

givea,  from  a  letter  sent  to  us  by  the  traveller  himself,  a  short  account  of  Count 
Wickeubarg's  journey  through  the  Sjmali  and  Galla  countries  from  Jibuti  to  Lamu 
{Journalj  vol.  xix.  p.  210 ;  xx.  p.  338).  A  fuller  account  of  the  journey,  accompanied  by 
a  valuable  series  of  route  maps,  now  appears  in  Fetcrmanns  Mitteilungen,  Koe.  9  and 
10,  1003.  Icis  unnecessiry  here  to  do  more  than  refer  to  the  parts  of  the  route 
which  offer  the  greatest  novelty  from  a  cartographical  point  of  view.  Like  so  many 
of  his  predecessors,  Cjunt  Wiclsenburg's  southward  march  from  the  Hawash  led 
hin)  down  the  remarkable  chain  of  lakes  which  is  such  an  important  feature  of  this 
part  of  Africs,  but,  as  in  previous  cases,  while  almost  all  the  lakes  were  touched  at, 
and  the  khoies  of  some  followed  for  a  considerable  distance,  the  results  suffer  from 
the  defects  of  all  more  route-surveys,  and  leive  many  points  still  in  uncertainty. 
It  is  much  to  bs  wished  that  soaie  traveller  would  undertake  a  thorough  survey  of 
these  lakes,  and  not  be  conteut  merely  to  touch  them  in  pasiing  during  a  more 
extcLded  journey.*  For  a  route  survey.  Count  Wickenburg's  appears  to  have  been 
carried  out  with  grea'.  care,  being  based  on  a  very  large  number  of  bearings  of 
mountain  peaks,  etc.,  all  of  which  are  shown  on  insets  od  the  separate  sheets.  His 
disiances  were  estimattd  both  by  mejiDS  of  the  pedometer  and  by  the  time  taken 
on  the  march.  The  map  of  the  lakes  shows  a  good  general  agreement  with 
those  of  Harrition  and  Neumann,  at  least  ai  regards  the  pans  actually  vi:iited,  and 
is  ia  niauy  ways  a  great  improvemeut  on  the  map  given  in  La  Olographic  for 
February  last,  based  on  the  itinerary  of  M.  Dubourg  de  Bjza«.    Tne  nimonclature 


•  The  recent  survey  by  Captain  Maud,  the  results  of  which  are  being  worked  up 
for  publication  by  the  Society,  ^ill  further  improve  the  mapping  of  this  regicm,  but 
some  points  are  still  left  uncertain.  Captain  Maud  accompanied  Mi,  E.  A.  Baiter  on 
lii«  recent  expedition,  which  returned  last  summer. 
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of  the  lakes  seems  still  ia  a  state  of  confusion.  Thus  the  Hora  (lake)  Shale 
of  Neumann  appears  as  Hora  Abjato,  and  the  Hora  Eorro  to  the  ev»t,  as  Lake  Kime. 
On  the  other  hand,  the  name  Shalla  is  given  to  the  Limina  of  Wellby,  Harrison, 
and  Neumann,  in  which  respect  the  Austrian  traveller  agrees  with  M.  Duboarg. 
The  name  Pagade  is,  perhaps  accidentally,  applied  to  the  Ghamo  of  B6ttego,  who 
assigned  it  to  the  larger  lake  to  the  north  (Abbai,  or  Abbaya).  Count  Wickenburg 
thinks  that  these  two  lakes  once  formed  a  single  body  of  water.  At  the  time  of 
his  visit,  the  periodic  outflow  of  the  lake  towards  the  Sagan  was  dry,  and  he 
was  unable  to  trace  its  course  downward  on  account  of  the  narrowness  of  the 
gorge  throQgh  which  it  passes.  On  various  points  shown  hypothetically  on 
Count  Wickenburg's  map,  further  light  will  be  thrown  by  the  results  of  Captain 
Maud's  surveys.  As  regards  Lake  Stefanie,  which  had  been  reported  by  previous 
travellers  as  having  almost  entirely  disappeared,  Count  Wickenburg  shows  a 
considerable  extent  of  water,  though  a  tract  to  the  south,  once  covered  by  the 
lake,  is  now  dry ;  while  the  water  is  so  salt  as  to  be  undrinkable,  and  the 
skeletons  of  crocodiles,  etc.,  in  its  neighbourhood  show  that  it  no  longer  supplies 
the  necessary  conditions  for  these.  The  most  novel  part  of  the  route  was  that 
south  of  Stefanie  to  the  Uendlle  country,  through  distric's  hitherto  quite  uu- 
traversed.  The  general  character  of  the  country  resembles  that  of  the  more 
southern  area  traversed  by  Dr.  Donaldson  Smith,  and  quite  recently  by  Mr. 
Tate  of  the  British  East  Africa  Protectorate  Service.*  It  is  a  vast  waterless  steppe, 
mainly  volcanic  in  character,  and  apparently  of  recent  formation,  from  which 
various  ridges  and  peaks  rise  here  and  there.  In  the  north  Mount  Kanjaro, 
with  a  height  of  6900  fe3t,  is  the  most  prominent  peak  ;  while  further  south 
a  continuous  chain  of  conical  hills,  rising  to  some  5000  feet,  runs  from  north- 
east to  south-west  for  50  miles.  It  is  known  as  Huri  (clouds)  to  the  Oromo, 
but  as  Gagawa  to  the  Kendile.  Its  flanks  afford  some  pasturage.  Still  further 
south  the  Marsabit  range,  seen  by  Dr.  Donaldson  Smith,  has  some  thick  forest. 
Three  well-marked  craters  occur  in  the  range,  the  southernmost  being  apparently 
the  site  of  the  crater-lake  of  Sogorti,  first  mentioned  by  Dr.  Smith.  Koroli,  spoken 
of  by  that  traveller  as  a  mountain,  is  in  reality  the  dry  bed  of  an  old  lake. 

Explorations  South,  of  Insalah. — Recent  French  activity  in  the  Central 
Sahara  has  added  considerably  to  our  knowledge  of  the  geographical  features 
of  that  region.  We  have  already  referred  {Journal^  vol.  xxi.  p.  322)  to  Lieut. 
Cottenest's  military  expedition  against  the  Hoggar  Tuareg,  and  the  reconnaissance 
of  the  Muidir  plateau  carried  out  by  Colonel  Laperrine  and  the  oflicers  under 
his  orders.  The  work  of  these  parties  has  been  extended  by  a  subsequent 
expedition  under  Lieut.  Guillo  Lohain,  whose  narrative  appears  in  the  supplement 
to  the  Bulletin  du  Com,  de  VA/rique  Fran^ise  for  August,  September,  and 
October  of  the  present  year.  While  the  general  direction  of  the  route  was  very 
similar  to  that  of  Lieut.  Cottenest,  the  sections  in  which  it  was  actually  over 
the  same  ground  formed  but  a  small  part  of  the  whole,  and  during  the  march 
of  over  2000  kilometres  (1350  miles)  many  new  details  were  added  to  the  map. 
Lieut.  Lob  an  made  the  circuit  of  the  Hoggar  massif  (to  which  he  gives  the 
general  designation  Kudia),  the  precipices  and  gorges  of  which  often  proved 
formidable  hindrances  to  the  march  with  laden  camels.  He  paid  attention  to 
the  system  of  weds  which  run  out  from  the  massif,  and  which  were  in  many 
cases  well  supplied  with  water  and  fringed  with  abundant  vegetation.  Those 
to  the  east  of  the  plateau  run   to  the  south-east,  and  unite  to  form  the  Wed 


*  We  hope  shortly  to  give  a  detailed  account  of  Mr.  Tate's  interesting  journey, 
which  led  to  the  Rendile  country  from  the  south. 
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Tin-Tarabin.     The  destioAtion  of  those  to  the  south  could  not  be  proTed  with 
certaintj,  but  Lieut.  Lohan  thioks  that  they  are  lost  in  the  Erg  to  the  south 
and  south-west,  and  that  Deporter  was  mistaken  in  supposing  that  they  make 
their  way  to  the  Igharghar.     The  head  of  the  latter  seems  to  be  the  Wed 
Tahifek,  which  rises  further  north  in  the  Kudia  at  Mount  Ikarhakar^  and  begins  iti 
course  by  flowing  southward.    On  the  return  journey  a  dHour  was  made  to  the 
west  of  the  Kudia,  a  yisit  being  paid  to  the  important  centre  of  T1t»  situated 
on  the  large  wed  of  the  same  name,  and  to  the  small  settlement  of  Abalassa,  placed 
beneath  the  spur  of  a  range  running  from  north  to  south,  and  possessing  the 
best  cultivation  seen  so  far  during  the  whole  journey.    Hence   the  **  reg  "  was 
crossed  in  a  northerly  direction,  the  soil  being  very  fine,  but  well  compacted,  and 
traversed    by  numerous    small  streams.      Lieut.  Lohan    fully  confirms    Lieut- 
Cottenesfs  statement  as  to  the  excellence  of  the  route  to  the  west  of  the  Kudia, 
which  is  said  to  continue  gpod  as  far  as  Inazaua,  north  of  Timbuktu.      It  is 
the  great  commercial  route  of  antiquity,  which   has  only  been  closed  of  late 
through  the  exactions  of  the  Tuareg,  now  a  thing  of  the  past,  as  the  country 
is  under  thorough  surveillance  by  the  French  colonial   troops.      M.    Gautier*i 
visit  to  this  region,  to  which  allusion  has  already  been  made  in  the  Journal, 
has  likewiBe  elicited  some  facts  of  interest,  though  a  full  account  has  not  yet 
been  published.    In  the  Annales  de  06ographie  for  July  15  last,  the   travdler 
calls  attention  to  the  fact  that  the  ''Ahnet,**  the  mountainous  district  south  of 
Tidikelt,  and  the  watering-place  of  Inaize  on  the  route  to  Timbuktu,  reqdre 
to  be  shifted  considerably  to  the  east  of  their  position  on  our  maps,  being  probably 
south-east  instead  of  south-west  of  Insalah.    lozise  is  a  volcanic  massifs  in  the 
centre  of  which  is  a  tiny  crater-lake  which  gives  an  unfailing  supply  of  water. 
M.  Gautier  also  speaks  of  the  numerous  rock  drawings  and  inscriptions  found  in 
the  Muidir  plateau,  which,  though  showing  certain  animals  not  now  occurring 
in  the  district,  represent  as  a  whole  the  actual  fauna,  no  drawings  occurring 
of  the  elephant,  rhinoceros,  etc.,  often  seen  further  north.    The  human  figures 
include  both   naked  foot-passengers  and  draped  camel-riders.       Various   traces 
are  still  observable  of   the   population   which   existed  here  before    the  Moslem 
invasion. 

Hew  Journey  of  H.  de  Hathuiiienlx  in  Tripoli~We  lately  reviewed 

the  book  in  which  the  energetic  French  traveller,  M.  de  Mathuisieulx,  described 
his  journey  in  1901  into  the  interior  of  Tripoli — the  first  within  recent  years  by 
which  any  decided  additions  to  our  knowledge  had  been  made.*  The  traveller 
has,  during  the  present  year,  carried  out  successfully  a  still  more  extended  journej, 
some  account  of  which  is  given  in  the  supplement  to  the  Timr  du  Monde  for 
August  29  last.  From  Tripoli  he  went  west  along  the  coast  to  the  site  of  the 
ancient  fort  Sabratha,  of  importance  both  in  Phcenician  and  Roman  times,  the 
ruins  of  which  he  studied  carefully.  Then  turning  inland,  he  crossed  the  Jefan 
to  the  uplands  of  Jebel  Nefusa,  at  the  northern  foot  of  which  he  came  upon  the 
interior  Sabratha,  now  known  as  Sabria  Jebel.  In  this  region  he  discovered 
evident  traces  of  the  old  Koman  road  from  Tacape  (Qabes)  to  Leptis  Magns,  about 
which  there  has  been  so  much  discussion,  some  holding  that  it  passed  far  to  the 
south  through  Ghadames,  while  others  placed  its  course  to  the  north  of  the  Nefusa 
escarpment.     In  reality  it  ran  along  the  northern  edge  of  the  uplands.     The 


*  It  has  been  stated  In  various  quarters  that  no  European  traveller,  except  M.  df 
Hathuisieulx,  had  been  permitted  to  travel  in  the  interior  of  Tripoli  within  recent 
years.  This  is  not  quite  correct,  for  Mr.  Dodson,  it  will  be  remembered,  made  his  war 
to  Murzuk  two  years  ago. 
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ruias  aloDg  its  course  are  in  an  advanced  state  of  decay,  as  the  inhabitants  use 
the  stones  for  building  purposes,  but  M.  de  Mathuisieulx  was  able  to  identify  some 
of  the  posts  indicated  by  the  Antonine  Itinerary.  After  pushing  south-west 
towards  Ghadames  for  some  distance,  he  retraced  his  steps,  and,  following  the 
highlands  east  past  Iffren,  made  a  still  farther  advance  to  the  south-east,  by 
Mizda  and  Ghirza,  in  the  direction  of  Sokna.  The  country  in  this  direction  is  a 
desolate  stony  desert,  except  in  the  wadis,  where  numerous  traces  of  farms  and 
forts  are  to  be  seen.  The  wadis  Soffedjio,  Ghirza,  and  Orfella  were  admirably 
cultivated  in  ancient  times,  but  the  position  of  the  ruins  shows  that  even  then 
crops  could  only  be  grown  on  the  lower  grounds.  The  climatic  conditions  seem 
deteriorating  at  the  present  day,  for  the  Mizda  district,  a  most  fertile  spot  at  the 
time  of  Barth's  visit,  is  now  quite  sterile  by  reason  of  the  cessation  of  the  rainfall. 
Returning  to  the  coast  by  a  direct  route  to  the  north,  M.  de  Mathuisieulx 
examined  the  ruins  of  the  ancient  port  of  Einipbos,  the  advanced  post  in  this 
direction,  retumiug  to  the  capital  by  a  route  parallel  to  the  coast.  In  addition 
to  his  archaeological  discoveries,  he  is  said  to  have  collected  much  material  in 
regard  to  the  geography,  zoology,  ethnography,  etc.,  of  the  country.  A  fall  report 
will  shortly  be  made  to  the  Minister  of  Public  Instruction,  and  will  no  doubt  be 
published  eventually,  like  that  of  the  former  journey,  in  the  Nouvdles  Archives 
des  Missions  Scientifi2ues,  We  understand  that  M.  de  Mathuisieulx  contemplates 
continuing  his  explorations  next  year. 

AMXEIOA. 

Dr.  Hans  Meyer  in  Ecuador. — Writing  on  September  12  from  on  board  the 
Prince  Bismarck^  Prof.  Hans  Meyer  gives,  in  the  seventh  number  of  the  Berlin 
Geographical  Society  *8  Zeitschrifty  a  provisional    account    of   an    investigation 
carried  out  by  him  in  the  summer  months  of  this  year  into  the  glaciation  of 
the  Cordilleras  in  Ecuador.    Accompanied  by  the  artist,  R.  Reschreiter,  he  made, 
in  the  beginniug  of  June,  a  circuit  of  Chimborazo,  ascending  its  east,  south,  north- 
west, and  north  sides  into  the  region  of  perpetual  snow  and  ice.     In  a  second  tour 
the  immense  crater  of  Altar  yielded  a  particularly  rich  booty  of  glacial  observations. 
Next,  setting  out  from  Latacuoga,  the  travellers,  in  the  face  of  an  exceptionally 
heavy  fall  of  new  snow,  covered  in  nine  hours  and  a  half  the  distance  from  the 
snow-line  to  the  edge  of  the  crater  of  Gotopaxi,  found  to  be  1500  feet  deep  and  2600 
feet  wide.    There  was  comparatively  little  steam  rising  from  the  crater.     Then,  on 
the  north  side  of  Quilindafia,  they  found  old  glacial  traces  suspected  by  W.  Reisst 
and  others  elsewhere.    In  spite  of  highly  nnfavourable  weather  at  Carihuairazo, 
Prof.  Meyer  was  able  to  determine  the  much  larger  glacial  formation  once  existing 
there.    A  tour  from  Quito  to  Antisana  turned  out  highly  helpful  to  an  under- 
standing   of   the  present  and  past  glaciation  of   this  mighty  snow-mountain. 
Inclement  weather  frustrated  a  visit  to  Cayambe,  but  an  ascent  of  the  western 
peak  of  Chimborazo  to  a  height  of  20,000  feet  was  made  from  the  north-west. 
Prof.  Meyer  brings  home  abundant  geological  and  botanical  collections,  as  well 
as  photographs  and  pencil  sketches.    The  fuller  report  of  his  successful  expedition 
will  be  awaited  with  interest. 

Progress  of  the  Austrian  Expedition  to  Eastern  Brazil.~Letters  from 

Dr.  Steindachner,  giving  an  account  of  the  progress  of  his  expedition  (see  ante^ 
p.  88)  down  to  June  6  last,  are  printed  in  No.  7-8  of  the  Mitteilungen  of  the 
Vienna  Geographical  Society.  From  Barra  do  Rio  Grande,  on  the  SSto  Francisco, 
a  voyage  of  fourteen  days  was  made  up  the  Rio  Grande  and  its  large  and  swiftly 
flowing  tributary  the  Rio  Preto,  to  the  small  settlement  of  Santa  Rita.  This 
river  voyage  possessed  unusual  fascinations  for  the  travellers,  and  the  winding 
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nature  of  the  streams  allowed  them  frequently  to  trayerse  the  neighbouring  forests 
on  foot  between  one  halting-point  and  the  next.  The  Rio  Grande  twice  In^aks 
through  the  mountains  in  nearly  a  right  angle  bit  ween  Bura  anl  the  month  of 
the  Bio  Preto.  The  latter  stream  has  clear  and  dark  water,  which  contrasts 
strongly  with  the  clayey  water  of  the  Bio  Grande.  Its  banks  are  thickly  wooded, 
and  characterized  by  two  species  of  palms,  known  as  Batiri  and  Butirana — the 
former  said  to  be  a  veritable  king  among  Brazilian  palms.  Several  capybaras 
were  captured  ali?e,  while  the  first  crocodile  was  shot  on  the  riyer,  and  Uoe 
Araras  were  seen  there  for  the  first  time.  The  abundance  of  moequitos  during  the 
last  five  days  was  the  only  drawback  to  the  delight  experienced  in  the  constant 
observation  of  fresh  novelties.  An  overland  march  from  Santa  Rita  brought  the 
travellers  to  Parnagua,  in  the  basin  of  the  Parnahyba,  one  of  the  main  objectives 
of  the  expedition.  Here  daily  excursions  were  made  by  land  and  water,  and  the 
collections  increased  rapidly.  Dr.  Steindachner  frequently  fished  in  the  beautiful 
lake,  some  4  miles  long,  on  the  borders  of  which  the  small  village  is  placed.  At 
the  time  of  writing,  the  expedition  was  about  to  start  overland  for  S.  Filomena, 
on  the  upper  Parnahyba  (a  twelve  days'  ride),  and,  as  one  of  the  members  of  the 
party.  Dr.  Pentber,  was  suffering  a  good  deal  from  rheumatism,  it  was  thought 
better  that  he  should  return  to  Europe  by  the  route  already  traversed. 

Peruvian  High-altitude  Railways. — The  line  between  Oroya,  the  terminus 
of  the  Central  railway,  aod  Cerro  de  Pasco  (14,000  feet)  will,  it  is  expected,  be 
finished  before  the  end  of  the  present  year.  The  summit  level  is  at  the  great 
altitude  of  15,680  feet.  A  short  line  connecting  the  Morococha  mining  district 
with  the  Central  railway  has  recently  been  completed  by  the  Peruvian  corporatioo. 
It  branches  ofif  at  Ticlio,  about  15,500  feet  above  sea-level,  risoi  some  135  feet 
higher,  and  then  descends  to  14,900  feet. 

POLAB  BSeiOHS. 

Captain  Amundsen's  Expedition. — The  Dundee  whalers  which  returned 
from  Davis  straits  in  November  report  that  no  sign  was  seen  of  Captain  Amundsen 
or  his  vessel  at  the  rendezvous  which  had  been  arranged  at  Dalrymple  rock,  near 
Smith  sound,  where  Captains  Milne  and  Adams  arrived  on  June  26.  The  ice  and 
weather  conditions  are  said  to  have  been  very  unfavourable  this  year,  and  fears 
have  been  expressed  for  the  safety  of  the  explorer,  owing  to  the  small  size  of  his 
vessel.  It  may  be  pointed  out,  however,  that  Captain  Amundsen's  failure  to  be  at  the 
rendezvous  at  the  appoioted  time  would  be  due  to  the  unavoidable  postponement 
of  his  date  of  sailing.    A  large  quantity  of  stores  was  left  at  Dalrymple  rock. 

The  Danish  Expedition  to  West  Greenland. — ^The  Dundee  whalers  referred 

to  in  the  preceding  note  met  Mr.  Mylius  Erichsen  and  his  party  (Journal,  vol.  xix. 
p.  641 ;  vol.  xxi.  p.  325)  in  the  neighbourhood  of  Dalrymple  rock.  The  newi  of 
the  explorers  is  not  reassuring,  Count  Moltke  being  at  the  time  very  ill,  and  the 
whole  party  living  among  the  Eskimo,  in  a  state  of  great  destitution,  on  Saunders 
island.  The  whalers  were  unable  to  convey  them  to  Greenland,  but  gave  them 
some  supplies  and  wood  to  build  a  boat,  their  own  having  been  abandoned  in 
Melville  bay.  It  is  feared  that  if  an  attempt  was  made  to  leave  the  island  the 
party  would  certainly  have  perished  in  the  terrific  weather  that  followed,  but  it  is 
hoped  that  they  may  have  decided  to  remain  for  the  time  being  with  the  Eskimo. 
It  is  possible  that  they  may  since  have  fallen  in  with  Captain  Amundsen.  S>me 
details  of  the  doiogs  of  the  party  during  the  early  part  of  the  year  were  given  in 
the  eighth  number  of  Petermann^  Milteilungen  for  the  present  year  (p.  192).  The 
winter  had  been  spent  at  Jacobshavn,  whence  the  party  started  n  >rth  in  sledges 
during  February,  reaching  Saunders  island  towards  the  end  of  April. 
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Currentt  in  the  Arctic  Ocean. — At  a  recent  meeting  of  the  Imperial  Rii38ian 
Geographical  SDciety,  Mr.  Knipovich  read  a  paper  on  "  The  Warm  Currents  in  the 
European  Part  of  the  Arctic  Ocean."  As  is  known,  a  branch  of  the  so-called  Gulf 
Stream  divides  into  two  after  rounding  the  North  cape.  One  portion  goes  along 
the  western  coast  of  Spitsbergen,  while  the  second,  taking  a  course  between  North 
Cape  and  Bear  island,  penetrates  into  the  comparatively  shallow  Barents  sea. 
Here,  near  to  the  meridian  of  Kola,  it  subdivides  into  four  branches,  the  southern 
of  which  is  called  by  Mr.  Knipovich  the  Murruan  Warm  Current.  The  author 
observed  that  these  currents  had  a  very  regular  and  permanent  direction.  The 
current  going  to  Spitsbergen  sends  an  under-current  to  the  Stor fjord,  and, 
continuing  its  course,  also  becomes  an  under-current  near  the  north- western 
end  of  Spitsbergen;  afterwards  turning  to  the  east,  it  enters  the  deep  basin 
which  Nansen  found  to  exist  in  the  Arctic  ocein.  These  observatiocs  are  in  full 
accordance  with  the  researches  of  Admiral  Makaroff  in  the  Termak  in  1899. 
Concerning  the  yearly  yariation  of  temperature  at  various  depthp,  Mr.  Knipo- 
vich obtained  the  following  results.  The  penetration  of  heat  from  the  surface  is 
Tery  slow;  for  instance,  along  the  Marman  coist  the  water  at  a  depth  of  200  or  250 
metres  reaches  its  highest  yearly  temperature  three  months  later  than  the  surface. 
Especially  slow  is  the  penetration  of  heat  in  those  parts  of  the  sea  which  are 
separated  from  each  other  by  the  rise  of  the  sea-bottom,  as,  for  instance,  in  some 
parts  of  the  White  sea.  The  beneficial  influence  of  these  warm  currents  is  best 
observed  in  the  distribution  of  ice  in  the  Murman  current.  The  latter  forms 
abarri(r  against  the  advance  of  ice  to  the  south,  owing  to  which  the  Murman 
coast  is  free  from  the  ice  coming  from  the  Arctic  ocean. 

The  Britiih  and  German  Antarctic  Expeditions. —The  Tetra  Nova  arrived 

at  Hobart  on  October  31,  the  voyage  from  Aden  having  been  made  under  mast 
favourable  conditions,  and  completed  well  under  the  anticipated  time.  The  Morning 
arrived  a  few  days  later,  and  the  two  ships  will  proceed  south,  if  present  plans  are 
adhered  to,  on  December  4.  The  Oatt8$  arrived  at  Punta  Delgada,  in  the  Azores,  at 
the  end  of  October,  having  done  some  excellent  oceanographical  work  during  her 
crnise  in  the  Atlintir.    She  is  expected  home  during  December. 

Safety  of  Dr.  Otto  Hordentkiold's  Party.— The  arrival  of  the  Argentine 

gunboat  Uruguay  at  Rio  GallegoF,  with  the  members  of  Dr.  Nordenskiold's  expedi- 
tion on  board,  was  announced  by  telegram  from  Baenos  Aires  on  November  23. 
The  officers  had  been  found  on  Louis  Philippe  Land,  and  the  remaining  members 
on  Seymour  inland.  This  news  will  be  everywhere  received  with  lively  satis* 
faction,  as  some  anxiety  had  been  felt  as  to  the  fate  of  the  party.  Dr.  Nordenskiold 
had  made  a  journey  of  over  400  miles  as  far  south  as  66°  in  62°  W.  long.,  adding 
considerably  to  our  knowledge  of  the  region  explored  by  the  Belgian  expedition. 
It  is  stated  that  the  Antarctic  was  crushed  by  ice  on  February  12,  1903.  The 
Uruguay,  sent  by  the  Argenlioe  Government  in  search  of  the  missing  party,  was 
under  the  command  of  Commander  Irizar,  of  the  Argentine  Navy,  formerly  naval 
attache  at  the  Legation  in  London.  Dr.  Charcot,  who  proposed  to  join  in  the 
search,  will  now  devote  his  energies  to  scientific  research  in  the  Antarctic. 

0EVEB4L. 

Peter  the  Oreat  and  Oeograpbical  Exploration.— The  interest  taken  by 

Peter  the  Great  in  the  preparations  for  Bering's  famous  expedition  of  1725  and 
following  years  is  well  known,  the  instructions  for  the  conduct  of  the  expedition 
having  been  drawn  up  by  the  emperor  himself  not  long  bdfore  his  death.  It  ii 
less  generally  known  that  a  similar  expedition,  for  the  purpose  of  elucidating  the 
physical  relations  existing  between  Asia  anl  Amsrica,  w<i3  organized  as  e.\rly  as 
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1719,  in  which  year  a  commission  was  entrusted  hy  the  emparor  to  the  geodesista 
EvreinoT  and  Lushin  for  that  object.  Through  the  courtesy  of  our  Honorary  Corre- 
Kpondins;  Member,  Karon  von  den  Odtcn-Sitcken,  we  have  been  favoured  with  a 
photographic  facsimile  (here  reproduced  on  a  somewhat  reduced  scale)  of  tie 
instructions  given  by  Peter  the  Great  to  the  intended  explorers  before  they  left  Sl 
Petersburg.     A  special  intere^it  attaches  to  the  document  by  reason  of  the  fact  that 
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J'ETEH  TIIK  TiKKAT'S   ISSTKIVTIONS   P«^R  a   VOVAOE  op    1»I3C0VERT  BKTWEEN    ASIA    AVD 

AMERICA,    1719. 

corrections  anil  additions  were  made  by  the  emperor's  own  hand,  being  written,  a- 
will  bs  seen  in  the  facsimile,  on  the  margin  of  the  paper.    Our  correspondent  girts 
a  French   translation   of  the  document,   which   (as  it  originally  stood)   may  bs 
renden^l  in  Kn;:lish  thus:  **  Vou  are  to  proceed  to  Tobolsk,  and  from  Tobolsk, 
after  procuring  guides,  to  make  your  way  to  Kamchatka  and  beyond,  according  to 
the  directions  which  have  been  given  you,  making  a  survey  of  the  localities  rrV.  c 
America  meets  Kurope  (sA;).     As  concerns  your  journey  to  Tobolsk,  orders  hare 
hrrn  j^iven  to  the  Landratha  and  other  rulers  of  the  Siboriin  province  to  furnish 
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you  with  horses  aad  guides,  and  eveiythiDg  of  which  you  may  stand  in  need/' 
The  emperor  has  erased  the  word  "  wherej"  printed  above  in  italics,  and  has  replaced 
«*  Europe  "  by  "  Asia,"  adding  the  words,  "  which  must  be  done  with  great  care — 
not  only  [as  regards]  the  south  and  north,  but  also  the  east  and  west,  laying  every- 
thing down  exactly  on  the  map."  The  little  that  is  popularly  known  of  this  ex- 
pedition *  arises,  no  doubt,  from  its  failure  to  set  at  rest  the  disputed  question, 
the  furthest  point  reached  being  one  of  the  Eurile  islands.  Some  account  of  it  is, 
however,  to  be  found  at  p.  86  of  E.  E.  von  Baer's  monograph,  entitled  '*  Peter's  des 
Grossen  Verdienste  um  die  Erweiterung  der  geographischen  Kentnisse"  (1872), 
which  forms  the  sixteenth  volume  of  the  well-known  'Beitrage  zur  Eenntniss  des 
Kussischen  Keichs.'  A  brief  account  is  also  given  in  Jefiferys'  translation  of 
Mnller's  narrative  of  the  Russian  voyages  (p.  44). 


OBITUARY. 
The  Hon.  George  Cliarles  Brodrick,  LL.B.,  D.C.L. 

It  is  with  much  regret  that  we  have  to  record  the  death  of  the  Hon.  George  C. 
Brodrick,  who  has  been  a  Fellow  of  the  Society  for  forty  years,  and  for  much  of 
that  time  a  member  of  the  Council  and  a  Vice-President.  Mr.  Brodrick  was  the 
second  son  of  the  seventh  Viscount  Midleton,  and  was  born  on  May  5, 1831,  at 
Castle  Rising,  in  Norfolk,  where  his  father,  who  became  successively  Canon  of 
Wells  and  Dean  of  Exeter,  was  then  rector.  He  was  educated  at  Eton  and  Balliol 
College,  Oxford,  where  he  had  a  distinguished  career,  obtaining  a  double  first-class, 
as  well  as  the  Arnold  Historical  and  English  Essiy  Prizes.  He  took  his  degree  in 
1854,  and  the  next  year  was  elected  a  Fellow  of  Merton  College.  In  1858  he 
carried  ofif  the  Law  Scholarship  at  the  University  of  London,  where  he  obtained 
the  degree  of  LL.B.  Mr.  Brodrick  was  called  to  the  bar  from  Lincoln's  Inn  in 
1859,  and  for  some  years  practised  as  a  barrister  on  the  Western  circuit,  but  even- 
tually he  turned  from  the  law  to  journalism.  He  is  known  to  have  contributed 
largely,  and  for  the  most  part  anonymously,  to  the  daily  press,  mainly  the  Times 
and  leading  periodicals.  He  edited  in  1865,  in  conjunction  with  the  Dean  of  Ripon, 
*  The  Ecclesiastical  Judgments  of  the  Privy  Council.'  In  1880  a  selection  of  his 
articles  and  essays  were  republished  under  the  title  of '  Political  Studies,'  and  in  the 
following  year  he  published  a  work  entitled '  English  Land  and  English  Landlords.' 
His  latest  contributions  to  literature  are  mainly  connected  with  academical  history, 
and  include  the  '  Memorials  of  Merton  College,'  and  a  '  History  of  the  Univeraity 
of  Oxford.'  Quite  recently  he  published  *  Memories  and  Impressions,  1831-1900.' 
Mr.  Brodrick  stood  three  times  for  Parliament  as  a  Liberal,  but  each  time  he  had 
the  misfortune  to  be  unsuccessful.  He  was  elected  to  the  Wardenship  of  Merton 
College  in  February,  1881,  in  place  of  the  late  Dr.  BuUock-Marsham,  which  oflfice  he 
held  until  the  end  of  the  last  vacation,  when  he  resigned  on  account  of  failing  health. 
In  referring  to  Mr.  Brodrick's  death  at  the  meeting  of  the  Society  on 
November  10,  the  President  said :  "  I  cannot  begin  the  business  of  the  evening 
without  a  reference  to  the  great  loss  the  Society  has  sustained  in  the  death  of  the 
late  Warden  of  Merton.    Mr.  George  Brodrick  was  a  man  so  well  known   in 


*  Kg  mention,  e.g.,  is  made  of  it  either  in  Coxe's  'Russian  Discoveries,*  or  in 
Bumey^B  *  North-Eastem  Voyages  of  Discovery,*  or  by  Baron  Kordenskiold  in  his 
sketch  of  Russian  northern  and  eastern  discoveries  given  in  the  *  Voyage  of  the  Vega. ' 
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jouroalisiD,  ia  literature,  and  in  society  that  it  is  unneoesaary,  in  offering  a  tribate 
to  his  memory,  that  we  should  go  beyond  his  seryices  to  oaraelTes^  which  htve 
been  great,  and  will  be  enduring.  Mr.  Brodrick  was  our  oldest  cooncillor,  for  bis 
service  on  our  Council  began  in  the  days  of  Sir  Roderick  MurchisoD.  For  thlrtj- 
four  years  he  has  been  on  our  Council,  with  brief  intervals  of  rest,  and  in  thoae 
intervals  we  always  felt  bis  absence.  He  took  a  leading  part,  from  the  very  fir«t, 
in  all  measures  connected  with  geographical  education ;  and  I  always  remember 
that  it  was  Mr.  Brodrick  who,  in  1879,  seconded  and  supported  me  in  my  efforts  to 
establish  a  system  of  scientific  instruction  in  this  Society,  and  that  for  acme  time 
we  stood  alone.  Of  late  years  he  has  worked  with  me  in  the  representation  of  oar 
Council  on  the  committee  of  the  Oxford  school  of  geography ;  his  influence  did 
much  to  establish  that  school  on  a  solid  basis.  Mr.  Brodrick  was  caatious,  and  at 
the  same  time  judicious  in  counsel,  and  his  advice  was  always  carefully  con- 
sidered and  absolutely  impartial.  He  was  inclined  to  compromise  and  to  con- 
ciliation. Thus  he  helped  us  over  many  difficulties,  smoothed  over  rough  places, 
steered  us  through  dangerous  channels,  and  was  a  powerful  influence  in  maintaining 
peace  and  friendly  understandings  among  us.  In  him  I  mourn  an  adviser  on 
whom  I  could  always  rely,  a  friend  who  never  failed  in  need.  He  was  looking 
forward,  only  last  week,  to  more  leisure  and  closer  devotion  to  our  interests.  But  it 
was  ordained  otherwise.  The  Society  has  Indeed  sustained  a  heavy  loss.  It  will  be 
long  before  we  shall  again  find  so  wise  and  trusty  a  councillor  as  Gkorge  Brodrick." 


Sir  Charles  Hicholson,  Bart.,  D.C.L.,  LL.D. 

Sir  Charles  Nicholson,  whose  death  occurred  at  the  advanced  age  of  ninety-four 
years,  at  his  residence  at  Totteridge,  on  November  8,  was  one  of  the  oldest  memben 
of  our  Society.  He  became  a  Fellow  in  1856,  and  served  on  its  Council  from  1863 
to  1868  and  from  1870  to  1875.  He  contributed  to  the  Proceedings,  and  frequently 
took  part  in  the  discussions  at  the  evening  meetings.  The  deceased,  who  was  the 
son  of  Mr.  Charles  Nicholson,  of  London,  was  educated  in  Edinburgh,  where  he 
graduated  as  M.D.  in  1833.  In  the  following  year  he  became  a  resident  in  New 
South  Wales,  where  he  practised  as  a  physician  with  distinction,  and  soon  identi- 
fied himself  with  the  sccial  and  political  interests  of  the  colony.  He  was  one  of  the 
original  repreeentative  members  for  Port  Phillip  (now  the  colony  of  Victoria),  in 
the  first  Legislative  Assembly  established  in  New  South  Wales  in  1843,  and  three 
times  held  the  office  of  Speaker  of  that  Chamber.  He  was  a  powerful  helper  in 
organizing  the  public  institutions  of  the  country,  and  his  name  was  specially 
connected  with  the  work  of  the  foundation  of  the  University  of  Sydney,  of  which 
he  filled  the  post  of  Vice-Provost,  and  subsequently  that  of  Chancellor,  from  1854 
to  1860.  He  endowed  it  with  valuable  gifts,  among  them  being  the  fine  painted 
windows  which  adorn  the  hall  of  the  Univeroity,  and  a  splendid  collection  of 
Egyptian  antiquities.  On  the  occasion  of  the  jubilee  of  the  University,  in 
September  last  year,  Sir  Charles  received  the  following  telegram  from  Sydney  :— 
"Senate  and  members  of  Sydney  University  assembled  to  celebrate  jubilee,  recognize 
the  goodness  of  Providence  in  prolonging  your  life  to  see  this  day,  and  thank  you 
for  your  good  wishes  and  continued  interest  in  the  university  whose  steps  you 
guided  with  sd  much  sagacity  and  foresight. — Maclauren,  Chancellor."  He  received 
the  honour  of  knighthood  in  1852,  and  was  created  a  baronet  in  1859.  The 
honorary  degree  of  D.C.L.  was  conferred  upon  him  by  the  University  of  Oxford, 
and  that  of  LL.D.  by  the  University  of  Cambridge'.  He  is  the  author  of  various 
official  papers  and  reports  connected  with  colonial,  economic,  and  educational  affairs, 
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and  has  also  written  articles  ia  the  Transactions  of  the  Royal  Society  of  Litera- 
ture, of  which  he  was  Vice-President,  containiog  an  account  of  exploration  in 
Upper  Egypt  and  at  Memphis.  He  was  one  of  the  original  founders  of  the  Royal 
Colonial  Institute.  In  1865  he  married  Miss  Eeightley,  and  is  succeeded  in  the 
baronetcy  by  his  son  Charles  Archibald. 


CORRESPONDENCE. 

The  Survey  of  tbe  Hustagh  Range. 

In  the  November  numbar  of  this  JoumaJ,  p.  541,  Dr.  Hunter  Workman  gives  an 
interesting  account  of  his  summer  tour  to  Baltistan,  accompanied  by  his  wife,  a  sur- 
veyor, and  Swiss  guides,  following  up  a  few  glaciers  to  their  sources.  Two  remarks 
in  the  paper,  combined  with  previous  similar  notices  in  their  book,  *  In  the  Ice- 
World  of  Himalaya,'  require  from  me  some  explanation,  otherwise  they  would  lead 
the  general  reader  to  say  how  very  inaccurately  this  Indian  Survey  work  was  done, 
and  to  imagine  that  the  Kashmir  survey  was  badly  .carried  out.  Certainly  some 
readers  require  to  be  informed  as  to  the  conditions  under  which  the  survey  of  this 
part  of  the  Mustagh  range  was  conducted,  and  to  what  extent  absolute  accuracy 
was  attainable. 

I  am  solely  responsible  for  all  the  topography  of  the  Shigar  river  from  Skardo 
to  its  glacial  sources,  and  am  now  one  of  the  very  few  left  of  the  survey  party  who , 
under  Captain  T.  G.  Montgomerie,  r.e.,  began  and  carried  out  the  survey  of 
Kashmir  territory.  In  June,  1861,  when  I  recei?ed  my  orders,  the  whole  drainage 
system  of  the  Shigar  river,  with  its  two  great  branches,  the  Basha  and  the  Braldo, 
was  mostly  terra  incognita;  my  plane-table  section  for  that  summer's  work 
embraced  the  whole  of  it,  and  a  good  deal  more.  The  only  European  travellers 
who  had  previously  seen  the  ends  of  the  larger  glaciers  were  Vigne,  Dr.  Thomson, 
and  one  of  the  Schlagintweits.  Adolphe  had  gone  up  the  Punmah  glacier  in  an 
attempt  to  cross  the  Mustagh  pass  into  Yarkand.  The  Biafo  glacier  had  been 
seen;  the  Baltoro  and  Hisper  were  unknown  to  us  of  the  Surrey.  The  work  is 
geographical  reconnaissance,  and  the  am3unt  and  accuracy  of  detail  shown  depends 
on  the  number  of  points  fixed  by  triangulation,  and  the  character  and  value  of  the 
ground.  Beyond  a  few  of  the  moat  conspicuous  peaks,  there  were  no  trigonometrical 
stations  in  the  area  I  had  to  sketch,  so  that,  as  a  preliminary  to  that  summer's 
work,  I  had  6rst  to  ascend  several  peaks,  of  about  1700  feet,  near  Skardo,  to  get 
rays  over  all  the  mountain  mass  on  the  north.  The  result  of  my  reconnaissance 
— it  does  not  profess  to  be  anything  more — is  to  be  found  on  the  sheets  of  the 
Indian  Atlas,  Nob.  27  A  and  44  A. 

Before  starting.  Captain  Montgomerie  suggested  my  taking  a  7-inch  theodolite, 
but  we  decided  finally  that  the  topagraphy  was  the  most  important,  and  that  waiting 
at  stations  taking  angles  would  only  be  wasting  the  too  short  summer  in  that  region. 
The  most  important  part  of  topographical  maps  on  an  unknown  frontier  is  the 
laying  down  of  all  routes  and  passes,  all  villages,  with  the  rivers  on  which  they  are 
situated,  and  next  the  run  of  the  main  ranges.  The  details  of  the  higher  valleys  in 
their  more  inaccessible  parts,  covered  with  perpetual  snow  and  ice,  and  never  visited 
by  the  natives  of  the  country,  are  of  no  interest  or  importance  except  to  the  alpine 
climber.  It  was  impossible,  in  the  time  at  my  disposal,  to  do  more  than  sketch  by 
eye  the  heads  of  glaciers  and  snow-fields,  often  at  a  long  distance,  from  some  lofty 
point  when  the  mountains  were  clear. 

Here  I  may  say  that  the  great  aim  of  the  Survey  Department  and  the  Quarter* 
master- Generals  in  India  has  been  to  get  maps  of  the  frontier,  and  no  part  was  so 
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important  as  that  of  the  notth-west.  Political  relatiooB  ereii  with  Kashmir  were 
not  as  they  are  to-day ;  we  never  knew  from  year  to  year,  and  in  1857  from  week 
to  week,  whether  or  no  some  hitch  might  occur  which  would  render  the  carrying  oa 
of  the  survey  difficult,  or  even  stop  it  altogether. 

Just  then  the  Maharajah  of  Kashmir  was  assisting  us,  although  Rnnbeer  Singh 
looked  less  favourably  on  it  than  his  father,  Goolab  Siogh,  did  ;  thus  the  importance 
of  rapid  topographical  work  at  that  time.  AH  this  is  not  so  apparent  to  travellen 
in  that  country  to-day,  who  are  inclined  to  say,  ^'  Why  was  the  work  not  done 
better  ?  " 

The  Hoh  Loomba,  lately  visited  by  the  Bullock  Worknian  alpine  party,  is  t 
good  example  of  what  had  to  be  left  unvisited  upon  its  course  abore  the  villagei 
of  Hoh  and  Naugmani  Tapsa.  Dr.  Workman  writes  (p.  541),  **  As  in  the  case 
of  the  Ghoga  Lungma,  they  found  the  course  of  this  glacier  quite  different  from. 
that  laid  down  in  the  Indian  Trigonometrical  Survey  map."  I  nerer  set  foot  on 
the  glacier;  and  from  near  its  snout  could  only  sketch  in  its  general  direction, 
while  peaks  on  the  range  bordering  the  Hisper  glacier  were  seen  from  Bosper  peak 
and  other  points.  And  I  was  told  that,  by  a  pass  at  its  head,  it  was  possible  to  get 
to  the  Hisper  glacier.  Had  I  laboured  at  what  was  then  useless  detail  up  this  com- 
paratively small  tributary,  I  should  never  have  reached  Arundu,  gone  up  the  Cbogo 
Lungma  glacier  and  the  Eero  Lungma,  fixed  the  Nushik  La,  and  approximatelj 
the  position  of  Hunza  Nagar,  all  much  more  important  topographically  at  that  time. 

My  reply  is  similar  as  regards  the  Orcho  Alchoro  glacier,  of  which  Dr.  Work- 
man says  (p.  544),  '^  This  glacier  is  also  wrongly  defined  on  the  Survey  map.**  It 
is,  no  doubt,  a  very  interesting  branch  of  the  Kero  Lungma,  but  yery  unimportant 
in  its  details  of  branches  and  icefalls,  etc.,  at  the  period  I  was  making  the  first 
map  of  this  intricate  portion  of  the  Himalayas.  On  my  return  to  Arundu  oa 
September  10, 1  had  still  before  me  the  Ganto  La  and  the  Indus  valley  down  to 
Rondu  to  map. 

The  conditions  and  objects  under  which  I  was  working  in  the  summer  of  1861 
cannot  be  compared  with  those  of  travellers  like  Mr.  and  Mrs.  Bullock  Workman, 
who  spend  their  summer  on  a  few  glaciers  only,  and  look  up  all  their  detiuls,  with 
ample  leisure  to  make  ascents  of  peaks  and  gain  record  boiling-point  observations. 
Every  credit  is  due  to  them  for  undertaking  even  this  laborious  work,  entuling 
exposure  and  discomfort.  Perhaps  the  most  important  result  will  be  the  detailed 
survey  on  larger  scale  which  Mr.  B.  Hewett  has  made ;  this  cannot  fail  to  be  very 
valuable  additional  topography  to  be  inserted  later  on  in  the  early  and  far  lest 
elaborate  work,  and  no  one  looks  forward  with  more  interest  to  seeing  this 
than  I  do. 

For  the  information  of  future  travellers  seeking  pleasure  on  snow  and  ice,  I 
must  point  out  there  are  many  portions  of  the  Indian  Survey  map  of  this  part  of 
the  Mustagh  range  that  were  never  visited,  and  are  very  inaccurate  in  the  high 
ground  at  the  heads  of  the  glaciers.  There  is  plenty  of  work  in  exploring  them 
and  mapping  them,  even  if  only  with  a  prismatic  compass,  or,  better,  a  handy 
plane-table.  One  I  might  especially  mention — the  Shingkan  Lungma,  which  joins 
the  river  from  the  Boltoro  glacier  opposite  Burdomul  halting-ground.  I  oould  not 
get  near  it ;  all  my  supplies  were  exhausted.  Only  the  general  line  of  the  valley 
is  laid  down ;  the  rest  is  all  the  roughest  eye-sketch.  Another  fine  tour  to  see 
what  a  glacier  is  like  would  be  to  the  Punmah  and  up  to  the  sources  of  its  two 
great  branches,  the  Nobundi  Sobundi  and  Choktoi  glaciers. 

H.    H.   QODWIN-AUBTEN, 

Lieut.-Colonel. 

Nore,  Godalming,  November  7,  1903. 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1908-1904. 

First  Ordinary  Meeting ^  November  4, 1903. — Sir  Clements  Markhjlm, 

K.C.B.,  F.B.S.,  President,  in  the  Chair. 

Eleotionb  : — Lionel  Forbes  Bridges ;  Captain  Frederick  F.  Carroll,  E,A,M,C, ; 
Cumberland  Clark ;  Lieut.  ITiomas  Sands  Cox  (IQth  Bengal  Lancers) ;  Major 
William  Cox  {Somerset  Light  Infantry) ;  Lieut,- Colonel  Charles  Merewether  Ducat 
(4//t  Bombay  Cavalry)  ;  Lieut-Colonel  K,  M.  Foss  (Indian  Army) ;  B.  0, 
Ingham;  Right  Hon.  Sir  Hugh  M.  Nelson,  F.C,  K.C.M.G.,  D.C.L. ;  Lieut. 
G.  W.  Palmer  {1st  West  India  Regiment) ;  David  Richardson. 

The  Paper  read  was  : — 

"  Northern   Nigeria."    By   Brig.-GeDeral   Sir  Frederick  D.  Lugard,   K.c.M.a., 

C.B.,  D.8.0. 

Second  Ordinary  Meeting,  November  10,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  chair. 

Eleotionb. — Lieut.  Boyd  Alexandei-  {Rifle  Brigade  ) ;  Charles  R.  Arlen ;  F.  S. 
H,  BaXdrey ;  James  Brierley^junr,;  George  Edmond  Bright;  Major  W.  A,  Boul- 
nois,  R.A. ;  Lieut.  E.  L.  D.  Boyle,  R.N. ;  Lieut,  Bernard  Arnold  B.  Butler  {Royal 
Field  Artillery);  SackvUle    W,   Caldbeck;  Arthur  Cecil  Chapman;  George  John 
Christian ;   John  Gardner  Coolidge ;  Augustus  Button ;  Hart  Das  Das ;  J,  A. 
Douglas  {2nd  Bengal  Lancers) ;  Dr.  John  William  Evans ;   William  Francis  B. 
Edwards  {Lieut,  2ith  F,  Infantry) ;  Major  J.  E.  Fowls  {Bedfordshire  Regt.) ; 
Captain   Baron  Albert  D.  Furse;  Sir   William   Edmund   Garsiin,  G.CM.G. ; 
John  R.  Griffith ;    Charles   Gruitmann ;   Cecil  Jackson  Red/em   Gardiner,  J.P. ; 
Frank  Arthur  Harris;  Joseph  Wm.  Hay  ward,  M.Sc.;   Captain  Lewis  Egerton 
Hopkins,  R.E.;  Alexander  Huikie  Hicks-Bratt;  Henry  Heath;  Harry  Edward 
Howard ;  Stephen  A.  lonides,  B.A. ;  John  Jackson ;  James  John  Joicey ;  Stanley 
A.  Kisch;    George  Jardine   Kidsion;   Major   George  Leslie,  R,E;   Aubrey  Le 
Blond;  E.  Lang;  James  Logan;  David  Lockhart  Lorimer ;  Sub-Lieut.  Cuthbert 
D.  Longstaff,  R.N, ;  Gilbert  (7.  Longstaff;  Campbell  Alexandei-  MacAllum ;  Surg.- 
Lieut.' Colonel  James  Magilly  M.D.,  C.B. ;  Lieut.- Colonel  E.  S,  May,  R.A.,  C.M.G, ; 
Sidney  Allcro/t  Budgett  Meakin;  John  Herbert  Milton;   C,  E,  Bruce- Mitford ; 
Frank  Hudson  Modder ;   George  McKay  Morant ;  Monsieur  le  Due  de  Morny ; 
Charles  Norman  Morrison;  John  R.  Mott;  Lieut.  Murray  Muirhead,   R.A.; 
Charles  Kenneth  Murchison ;   Charles  G,  A,  Nix ;  Richard  Norton ;  Captain  J. 
O^Kinealy  {West  African  Frontier  Force);    Captain  Claud  A,  Percival  {Rifle 
Brigade);  William  Davidge  Page;  General  Sir  Arthur  Power  Palmer,  G.C.B., 
G.C.I.E,;   Laurence  Pullar,  F.R.S.E,;  Herbert  Ricfimond  Palmer,  B. A.,  LL.B. ; 
George  Petrides ;  James  Parke  Rawlins;  Lieut.- Colonel  Sir  John  Rogers,  D.S.O., 
K.CM.G.  ;  Robert  Feiguson  Savage;  John  Maximilian  Schmidl ;  Major  Harry 
Spencer  Scott- Harden  {Colonial  Forces);    Captain  J.  D.  Sherer,  R.A.;   Lieut. 
Alfred  Aquila   Smith  {6th  Punjab) ;    William  John  Sugden ;  H.  N.  Sulivan ; 
Harold  William  Tyler;  Walter  BeauprS  Townley ;  Percy  Alfred  Talbot;  Wash- 
ington  B.    Vanderlip ;    Lieut.' Colonel   Willoughby    Vemer ;    Major   C,    Wanliss 
{Lancashire  Regt.);    Captain  T.  M,   Wakefield,  R.A.;   John  Nimmo  Wardrop ; 
Wm,  E,  West ;  Henry  White ;  Robert  St,  John  Willans  {bth  Fusilieis) ;  Stephen 
Wand;  Levi  Walter  Yaggy, 

The  Paper  read  was : — 

"  North  Polar  Exploration,  1898-1902."    By  Commander  R.  E.  Peary,  u.b.n. 
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GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Addiitona  to  the  Ltbrartf, 

By  EDWARD  HSAWOOD,  MJL.,  Librarian,  B.a.8. 

The  following  abbreviations  of  noons  and  the  adjectives  derived  from  them  an 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographioil 
names  are  in  each  case  written  in  fuU : — 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^oirea. 

Met.  =  MeteorologicaL 

P.  =  Proceedings. 

R.  =  Eoyal. 

Rev.  =  Review,  Revne. 

S.  =  Society,  Sooi^t^  Selslcab. 

Sitzb.  =s  Sitznngsberioht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlongen. 

W.  =  Wissensohaf  t,  and  oompoonda. 


A.  =  Academy,  Academic,  Akademie. 
Abb.  s=  Abhandlungen. 
Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =  Commerce. 

0.  Rd.  =  Comptes  Rendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 
Ges.  =  Gesellschaft 

1.  =  Institute,  Institution. 
Is.  =  Izvestiya. 
J.  =  Journal. 

k.  u.  k.  =  kaiserlioh  und  koniglich.  I    Z.  =  Zeitschrift 

M.  =  Mitteilungen.  i    Zap.  =  Zapiski. 

On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc,  the  sise  of  books  is 
the  list  below  is  denoted  by  &e  len^h  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  JoumoS  is  10  x  6). 

A  selsetion  of  the  works  in  this  list  will  bt  notiood  olsewhore  in  the  "  JovnuO." 

SXTBOPB. 

Adriatic  Saa.  Deui«ch.  G,  Blatter  26  (1908) :  71-92.  Btavanhagsi. 

Das  Adriatisclie  Meer.    Von  W.  Stavenhagen. 

Alps.  Baodeksr. 

The  Eastern  Alps,  including  the  Bavarian  Highlands,  Tyrol,  Salzburg,  Upper  and 
Lower  Austria,  8tyriu,  ( 'arinthia,  and  Gurniola.  Handbook  for  Travellers.  By 
Karl  Baedeker.  Tenth  Edition.  Leipsic :  K.  Baedeker ;  London :  Dnlan  &  Co. 
1903.  Size  6J  X  4,  pp.  xxvi.  and  572.  Maps  and  Plans.  Price  10m.  Prettnieti 
by  Messrs.  DtUau  <i'  Co. 

Anstris.  Bienor,  sU. 

Bau  und  Bild  Osterriehs.  Von  Carl  Diener,  Rudolf  Hoemes,  Franz  £.  Suess,  und 
Victor  Uhlig.  Mit  einem  vorworte  von  Eduard  Suess.  Wien ;  F.  Tempsky; 
Leipzig:  G.  Froytag.  Size  11  x  7j,  pp.  xxiv.  and  1110.  Maps  and  Ulueiraiions, 
Price  65».     [To  be  reviewed.] 

Anstria— Tyrol.  Hanshofer. 

Tirol  und  Voiarlberg.  Von  Prof.  Mux  Hanshofer.  (Land  und  Leute.  Mono- 
graphien  zur  Erdkunde.  iv )  Bielefeld  und  Leipzig:  Velhagen  and  Klasing, 
1908.    Size  10 J  x  7,  pp.  20(j.     Map  and  Illustrations,     Price  As. 

Belgium.  B.A.R.  Belgique  (1903) :  484-491.  Ver^oiiUia 

li'e'tymologic  de  Viaming  et  Vlaanderen.    Par  J.  Vercoullie. 

France— Coasts.  Lentherie. 

Cotes  et  Ports  Fran9aiH  do  la  Manebe.  Par  Charles  Lentberio.  Paris:  Plon 
Nourrit  &  Cie.,  1903.     Size  7i  X  4J,  pp.  iv.  and  318.    Maps.    Price  5s. 

Au  excellent  summary  of  the  physical  and  economic  geography  in  their  relation 
to  the  coasts  of  Northern  France  history. 

France— Guides— Cantal.  Boole  and  Fargss. 

Le  Cantal.  Guide  du  Touriste,  du  Naturaliste  et  de  TArcheologue.  Par  Marcellin 
Boule  et  Louis  Farges.  Paris :  Masson  et  Cie.,  [n.d.].  Size  7  X  4),  pp.  316. 
Maps  and  Illustrations.    Price  Ss.  Gd. 

France — Guides— Lozdre.  Cord  and  Yxre. 

La  Loz^re.  Caupses  et  Gorges  du  Tarn.  G  uide  du  Touriste,  du  Naturaliste  et  de 
I'Arch^ologue.  Par  Eracst  Cord,  Gustave  Cord,  et  Armand  Virc*.  Paris  :  Masson 
et  C  ic.,  1900.    Size  7  X  4^.  pp.  iv.  and  290.    Maps  and  Illuttrations.    Price  3s.  6r/. 
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Fraaoe— Ouides— Sayoy.  Le  Boux. 

La  Haute-Savoio.  Guide  da  Toariate,  da  Natuniliste,  et  de  TArch^ologae.  Par 
M.  Marc  Le  Boux.  Paris :  Masson  et  Cie..  [n.d.].  Size  7  x  4),  pp.  viii.  and  338. 
Maps  and  lUustrations.     Price  3$,  €d. 

France— Guidei — Savoy.  BeTil  and  Goroello. 

La  Savoie.  Guide  du  Touriste,  du  Naturaliste  et  de  rArch^ologue.  Par  Joseph 
Rdvil  et  Joseph  Oorcelle.  Paris :  Mosson  ct  Gie.,  [n.d.].  Size  7  x  4),  pp.  vi.  and 
280.     Map$  and  lUutirations.     Price  'S$.  6d. 

These  guides  occupy  a  position  that  has  not  been  filled  by  other  works  of  the  kind, 
being  especiuUy  useful  to  the  educated  tourist  for  the  excellent  birdVeye  view  tbey 
gl?e  of  the  general  physical  geography,  history,  and  arcbsBology  of  the  districts  with 
which  they  deal. .  These  sections  extend  to  quite  half  tlie  space  alloted  to  the  whole 
book. 

France— Orleans.  Ann.  6,  12  (1903):  307-323.  BUnohard. 

Le  Val  d'Orleans.    Par  R.  Blanohard.    With  Map. 

Oormany.  Abh,  KJ\A.  W.  Berlin  (1902) :  1-132.  Branoo. 

Das  vulcunische  Yorries  und  Seine  Beziehungen  zum  vulcanischcn  Biese  bei 
Nordlingen.     Von  W.  Branco.    With  Map. 

Gernuny.  Bchnli. 

Die  halopliilen  Phanerogamen  Mittcldeutschlands.  Von  Dr.  August  Schutz. 
Sonderabdruok  aus  der  "  Zeitschrift  fUr  Xaturwissensuliaften,"  Bd.  75.  Stutt- 
gart: K.  Schweizerbart'sche  Verlagshandlung  (E.  Nagcle),  1903.  Size  9x6, 
pp.  257-2i)3.    Map. 

Germany— Eichsfeld.  M.V.  ErJk.  Halle  {1903):  77-127.  Nebmor. 

Beitrage  zur  Landcskunde  des  Kiohsfeldes.  Yon  Dr.  A.  Nehmer.  With  Maps  and 
Profiles. 

Germany— Han  M otmtains.    M.  V,  Erdk.  Halle  (1903) :  5G-i>2.  Lnedecke. 

Ueber  die  glcicho  geognostische  Beschaffenheit  von  Brocken  und  Kiffhauser. 
Von  Prof.  Dr.  O.  Luedcukc. 

Germany — Historical.  Xniill. 

Hist'jrische  Gcographie  Deutschlamls  im  Mittelalter.  Von  Dr.  Bolo  Kniill. 
Breslau :  F.  Hart.  1!)03.  Size  9^  X  6}.  pp.  viii.  and  240.  Price  4«.  Presented  by 
tfie  Publisher. 

In  this  ioBtruclive  monngrapii  the  author  discusses  in  turn  the  changes  in  the 
natural  features  (coasts,  etc.),  the  movements  of  population,  forms  of  settlement,  roads 
aud  waterways,  changes  iu  tlie  fauna  and  flora,  etc. 

Germany— Lakes.  M,V,  Erdk.  Halle  (1903):  74-77.  Halbfiss. 

Ueber  Einsturzhecken  am  SiidrBnd  des  Harzos.  Von  Prof.  Dr.  W.  Halbfass. 
With  Maps. 

Germany— Bhine-Heiien.  Sohopp. 

Beitrage  zur  Keuntnis  dcr  diluvialen  Flussschotter  im  webtlichen  Rheiohessen. 
Yon  Prof.  Dr.  H.  Schopp.     Size  10  x  SJ,  pp.  10.     Maj).     Presented  by  the  Author. 

Germany— Tiiaiingia.  Scobel. 

Thuringen.  Yon  A.  Scobel.  (Land  und  Leutc.  iMonographien  zur  Erdkunde, 
i.)  Zweite  Au6age.  Bieleleld  and  Leipzig:  Velhagen  &  Klosing,  1902.  Size 
10}  X  7,  pp.  IGO.     Maps  and  Illustrations.     Price  48. 

Italy — Venice.  Zwiedineek-Sfldenhorst. 

Yenedig  als  AVeltmaclit  und  Wcltstidt.  Von  Hans  v.  Zwiedineck-Siideiihorst 
(Mouogrupliien  zur  Weltgeschichto,  viii.)  Bielefeld  und  I^ipzig:  Velhagen  & 
Klasing,  1890.     Size  10)  x  7,  pp.  208.     Plates  and  Illustraiions,    Price  \s. 

Bnsiia.  B.  Comit€  O€olog.  St.  PeUrsbourg  21  (1902) :  641-()dl.  Deijayin. 

Observations  geologiques  dans  la  partie  sud-occidentulc  de  la  Rus^ie  d'Europe. 
Par  A.  Deijavin.    [In  Russiau.] 

Vnited  Kingdom— London.  Ordiih. 

Annual  Kecord  of  the  London  Topographical  Society.  1900.  Including  the 
Beports  of  the  first  three  Annual  Meetings  of  the  Society.  Edited  by  T.  Fairman 
Ordish.  London,  1901.  Size  9  x  5),  pp.  zii.  and  114.  lUustrations.  Presented 
by  the  London  Topographical  Society, 

The  illustrations  give  a  good  idea  of  the  neighbourhood  of  the  Strand  in  former 
days. 
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United  Kingdom— BainfaU.  Wallis  and  HiU. 

British  Rainfall,  1902.  On  tlie  Distribution  of  Bain  oyer  the  British  lales,  during 
the  year  1902,  as  observed  at  about  3500  stations  in  Great  Britain  and  Ireland, 
vrith  articles  upon  various  branches  of  rainfall  work.  Compiled  bj  H.  Sowerbj 
Wallis  and  Hugh  Robert  Mill.  London :  E.  Stanford,  1903.  Siie  8^  x  5},  pp. 
250.    Diagrama  and  lUutiration.    Price  lOi,    Pruented  by  the  Compiiere. 

The  fifat  article  disoueses  the  rainfall  observations  at  Camden  Square  for  the  past 
forty-five  years,  the  mean  monthly  distribution  being  shown  by  a  diagram.  October 
comes  out  as  distinctly  the  wettest  month,  the  curve  risiog  fairly  evenly  from  a  minimum 
in  March,  and  falling  again  with  equal  regularity. 

United  Kingdom— Scotland.     T.  Edinburgh  Oeolog.  8.  8  (1903) :  194-196.  Cad^ 

Note  on  the  buried  River-channel  of  the  Almond.    By  H.  M.  Cadell. 

United  Kingdom— Tide  Tables.  Harris  and  HaTergal. 

Tide  Tables  for  the  British  and  Irish  Ports,  for  the  year  1904 :  also  the  Times  and 
Heights  of  High  Water  at  Full  and  Change  for  the  principal  places  on  the  Globe. 
Bj  Captain  H.  R.  Harris  and  Commander  A.  Havergal.  London :  J.  D.  Potter. 
Size  10  X  6},  pp.  xi.  and  262.    Price  28. 

United  Kingdom— Wales.  Bradley. 

Highways  and  Byways  in  South  Wales.  By  A.  G.  Bradley.  London:  Mac- 
mill  an  &  Co.,  1903.  Size  8  X  5},  pp.  xii.  and  418.  Map  and  lUmtratione. 
Price  6«.    Presented  by  the  Publiiher$. 

This  volume  quite  sustains  the  reputation  of  the  series  for  readableneas  and  tasteful 
appearance. 

ASIA. 

Asia—Commerce.  Bzmy. 

La  Belgique  et  le  Marohe  Asiatique.  I^ar  A.  J.  de  Bray.  Bruxelles :  Imp.  Pollewnis 
&  Centerick,  1903.  Size  9}  x  6),  pp.  xii.  and  384.  Map$  and  Diagram*. 
Presented  by  the  Author. 

The  scope  of  this  work  is  wider  than  its  title  might  suggest.  It  really  deals  with 
modern  conditions  of  trade  in  Asia  as  carried  on  by  the  principal  commercial  natioDi 
of  Europe.  A  separate  section  is  devoted  to  each  of  the  European  spheres  and 
native  states,  a  comparative  view  being  given  of  the  commercial  position,  in  each,  of 
the  several  nations. 

Central  Asia.  Hedin. 

Central  Asia  and  Tibet :  Towards  the  Holy  City  of  Lassa.  By  Sven  Hedio. 
2  vols.  London :  Hurst  k  Blackett,  1903.  Size  10  x  7,  pp.  (vol.  i.)  xviii.  and 
608;  (vol.  ii.)  xiv.  and  661.  Mape  and  llluetrations.  Price  42«.  net.  Preeented 
by  the  Author. 

China.  Parker. 

China  Past  and  Present.  By  Kdward  Harper  Parker.  London  :  Cliapman  and 
Hall,  1903.  Size  U  X  5^.  pp.  xii.  and  424.  Map.  Price  10«.  6d.  net.  Pre$ented  by 
tfte  FubliBher$. 

A  series  of  sketches  on  Chinese  history  and  manners,  as  well  as  on  European 
relations  with  the  Chinese  Empire.  Most  are  reprinted  from  magazines  and  other 
publications,  but  in  many  cases  the  matter  has  been  extensively  revised  and  re-oast 
to  bring  it  up  to  date.  Like  Mr.  Parker's  other  works,  the  book  contains  a  good  deal 
that  merits  attention. 

China— Ethnology.  /.  Anthrop.  1, 33  (1903) :  96-107.  Henry. 

The  Lolos  and  other  tribes  of  Western  China.    By  A.  Henry.     WitJi  Plate*. 

China—Historical.  Teehepe. 

Yari^t^s  Sinolo;^iques  No.  22.  Histoire  du  Royaume  deTch'ou  (1122-223  av.  J.C.) 
Par  le  P.  Albert  Tschepe.  Chang-Hai,  1903.  Size  10  X  6),  pp.  ii.  and  402.  itfap. 
Price  $5. 

One  of  a  valuable  series  of  memoirs  published  by  the  French  Jesuits  at  Shanghai. 

China— Hanohnria.  Kolon.  Z.  4  (1903) :  261-264.  Corbaek. 

Dalni,  Busslands  wirtschaftspolitischer  Stiitzpunkt  in  der  Mandschuiei.  Von  E. 
Corbach. 

China— Hankin.  eftilUrd. 

Yari^t^s  Sinologiques  No.  23.  Nankin  d'alors  et  d*aujourd'hui.  Aper9ii  Historique 
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et  G^graphiquo  par  le  P.  Louie  Gaillard.  Chang-Hai,  1903.  Size  10  X  OJ,  pp. 
vi  and  350.     niwtraiions,  etc.    Price  18«. 

China— Shantung.     BeitrBge  KoloftialpolUik  5  (1903-1904) :  10-17.  Haereker. 

Die  hanptsachlicbsten  Ausfubrartikel  Schantimgs.    Yon  Uauptmann  Maercker. 
China— Trade,  

China.  Imperial  Maritime  Gustoma.  1. — Statistical  Series :  Nob.  3  and  4.  Betarns 
of  Trade  and  Trade  Reports  for  the  year  1902.  Part  i.—  Report  on  the  Trade  of 
Cliina,  and  Abstract  of  Statistics.  Shanghai :  Kelly  &  Walsh ;  London :  P.  S. 
King  &  Son.    1903.     Size  11  x  9,  pp.  34. 

China— Wei-Hai-Woi.  Bmoe-Kitford. 

The  Territory  of  Wei-Hai-Wei,  a  descriptiye  Guide  and  Haudbook,  with  Maps  and 
Illustrations,  a  Historical  Note  and  Appendix.  By  C.  E.  Bruce-Mitford.  Shanghai : 
Kelly  &  Wabih,  [1902].    Size  71  X  5,  pp.  52. 

This  little  book  will  do  much  to  make  the  territory  of  Wei-hai-Wei  better  known  to 
the  British  public. 

China— Tangtie.  B.8.0.  Com,  ParU  25  (1903) :  373-381.  Honrit. 

BlissioQ  Uourst  Sur  le  fleuve  Bleu.    Premier  yoyaye  d'une  oanonuibre  fran9aise 
sur  le  Tang-tseu  et  ses  rapides.     Par  M.  le  lieutenant  Hourst. 
See  note  in  the  Monthly  Record  for  August  (p.  211). 

Chinese  Empire— Tibet.  Lannay. 

Sooiet(^  des  Missious-Ktrang^res.  Histoire  do  la  Mission  du  Thibet.  Par  Adricn 
Launay.  2  vols.  Lille  &  Paris :  Descl^,  de  Brouwer  &  Cie.,  [n.d.].  Size  10  x  6J, 
pp.  (vol.  i.)  viii.  and  470  ;  (vol.  ii.)  440.     Map  and  Plates.    Price  12«. 

French  Indo-China.   Nouc  Archivet  Miss.  Set.  et  Lit,  10  (1903) :  145-166.    Barthelemy. 
Rapport  sur  une  mission  scientifique  en  Annam  ct  au  Laos  (region  de  Xieng- 
Khouang).    Par  M.  le  oomte  de  Barthelemy.     With  Map, 

Trench  Indo-China.  B.8.G.  Com.  ParU  25  (1903) :  329-363.  Lubanski. 

L'lndo-Chine  fraD9Aise  en  1902.    Par  M.  le  lieutenant-colonel  Lubanski. 

Trench  Indo-China.  Rev,  0. 53  (1903) :  54-68.  Hory. 

L'^pop^  Pavio.   Trcnte  ann^es  a  travers  I'lndo-Chine  et  le  Siam.     Par  F.  Mury. 

India— Bengal.  J.  Asiatic  S.  Bengal  72  Pt.  II.  (1903) :  24-56.  Little. 

Ou  two  remarkable  rain-bursts  in  Bengal ;  and  some  of  the  more  prominent  features 
of  the  mousoon  season  in  Northern  India  in  1902.     By  C.  Little. 

India— Botany.  Duthie. 

Flora  of  the  Upper  Gangetic  Plain,  and  of  the  adjacent  Siwalik  and  Sub-Himalayan 
Tracts.  By  J.  F.  Duthie.  Vol.  i.  Part  i.  Ranuiiculaceo)  to  ComaceuB.  Calcutta  : 
OfiSce  of  the  Superintendent  of  Government  Printing,  India,  1903.  Size  7  X  5J,  pp. 
xviii.  and  404.    Map.     Presented  by  the  Indian  Gocernment. 

India— Bnndelkhand.  J.  AsiaHc's.  Bengal  71  Pt.  1  (1902):  99-135.  SUberrad. 

A  Contribution  to  the  History  of  Western  Bnndelkhand.    By  C.  A.  Silberrad. 

India— Historical.     J.  UniUd  Service  I,  India  32  (1903)  :  207-243.  Bnrton. 

Invasions  of  India.    By  Major  li.  G.  Barton.     With  Maps  and  Portraits. 

India— Nepal.  J,  Asiatic  8.  Bengal  72  Pt.  1  (1903) :  1-32.  Bendall. 

The  History  of  Nepal  and  surrounding  Kingdoms  (1000-1  GOO  a.d.).  Compiled  chiefly 
from  MSS.  lately  discovered.  By  Prof.  G.  Bendall.  Written  bs  an  Historical 
Introduction  to  Pandit  Haraprasad  S'astri's  Catalogue  of  the  Nepal  Durbar  Library. 
With  chronological  Tables  and  a  Plate. 

India — Surveys.  6ore. 

Extracts  from  Narrative  Reports  of  the  Survey  of  India  for  the  season  1000-1901. 
Prepared  under  tho  direction  of  Colonel  St.  G.  C.  Gore,  c.h.i.  Calcutta,  1903.  Size 
13J  X  8J,  pp.  68.     Presented  by  the  8urceyor»0eneral  of  India, 

India — Surveys.  

Extracts  from  Narrative  Reports  of  the  Survey  of  India  for  the  Season  1900-1901. 
Prepared  under  the  direction  of  Col.  St.  G.  C.  Gore.  Calcutta,  1908.  Size  18  x  8J, 
pp.  68.     Price  2s.  3d.     Presented  by  the  Surveyor- Central  of  India. 

This  will  be  specially  noticed. 

No.  VI. — December,  1903.]  8  c 
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II4U7  Sutw.  Trttd 

Fedemted  MtiU;  ^Utei.    AodubI  lieport  for  1902.    Bj  W.  U.  TrMohor.     Knali 
l.umpur.  1UU3.     Size  131  X  ^■  PP-2S.    Diagrami. 

Trade  of  Kermsa  Conanlikr  Distriot  for  tho  jtu  1902-03.     Foreign  Offlo»,  Anaiu 

Na  m-M.    8uo  HI  X  Si,  pp.  6.    FrfM  id. 
Philippine  Iilanlt.  B.  JmtriciH  0.8.  SB  (1903) :  253  260.  Tn 

The  Cliiule  of  the  rhilipploM.    B7  W.  8.  Tower, 
BuiU— BibarU.  Boga 

PtM.  MuBie  dAAlhrop.,  rU.,  A.  Imp.  8ci.  Sl.-Paertbourg  I  (1901):  pp.  08. 

Apei^u  sor  rEtbnorapbie  dsi  TchoaktobM  d'apr^  lei  oolleotions  de  N.  L 

OoDilstti  du  Musee  EthaogrBphiqae  ds  I'AaideRiLe  Imp^riUe  d«*  Soimoea  de  S. 

I'etenbourg.    I'ar  W,  H.  fiogoru.     [In  Boidian.]     With  Flatet. 
Batflian— OcBtnl  Aiik.  XmI 

Id  BD*si»D  Tuike>tnn.     A  Garden  of  Aiiu  and  iu  Teople.     By  Annette  M.  fi 

Heakia.     London;  George  Allsn,  VMS.    8iie  H  X  6,  pp.  iviiL  &ad  316.     JCq 

and  IliutlriaUmt.     Price  7a.  Sd,  tut.     PrttenUd  by  Iht  AuVicr. 

BoMlui  Gostrml  Aiik—Laka  Arml.   P«t<rmait<w  Jf.  49(1903}:  12e.-127.      Triadsriahl 
Der  Aral-8oe  nacb  L.  Beig'e  FartohnngeD.    Von  Dr.  W.  Friederidum.     Map. 
Cf.  note  and  map  to  tbe  Journat  lot  April,  1902. 

TorkiT— AaU  KinoT.         Pilernianniir.  W  (1003) :  130-134.  FUa 

ErdbebenboobachlDDgeb  ia  Eleiaa«ea.    Von  Dr.  B.  Fitiner. 

AIBIOA. 
AbTMloia— Hiitorlcal.    SendieonH  B.A.  Uneti  IS  (1908) :  177-201,  23S-S62.     BM 
Gli  atti  di  Abba  Yonua.     Nota  di  Couti  Bowini  Oarh. 
Tbe  '■  Acta  of  Yonas  "  are  oontained  in  an  eightcenth-oentury^  n 


inacript,  preMT 


Souvenin  d'm 
E.  Cbaii. 
Algeria. 


LeGlobe,B.8.a.Omet>aVl(,l90S):  114-118.  Oh 

;  excurston  k  bicf  clelts  dans  le  d^ieit  aa  Snd  de  Biakrk.     Par  Pro! 

Koiir.Anhiva  Mitt.  Set.  a  La.  10  (,1S0S):  1-143.  6t 


With  Mapi. 

Algwia— Kikra.  » 

Beautiful  Biskra,  "The  Queen  of  tbe  DeaerL"    Bj  C.  Howard  Tripp.     Dertn 
Lundon,  and  Watford :   Bcmroee  A  Bona,  1903.     Bbe  B  X   6,  pp.  94.     Map  aa 
illuafraltoni.    PHce  la.  net.     PTneetUtd  bf/  the  FMithir: 
Account  uf  D  winter  Tigil. 

Algsria— Bona,  fn 

Important  Handbook  for  Tmvellen.  Yacbtamen.  and  Offlcora  of  the  KojkI  Nary  i 
Bona  aud  DOigbbourhood,  By  Frank  X.  Fenick.  LiTetpool :  Bookltff  Broa^  Ltd 
rriiLtere,  19(12.    Size  5x3,  pp.  40.     Map,  Chart,  and  lauttratttrnt. 

Algeria  -Bainlill,                    Ann.  Q.  12  (1903) :  32i-33S.  QaM| 

La  Pluio  k  Alger,     Par  P,  Gnuokler,     With  Diagramt. 

Algsrian  Sahara.                     Ann.  G.  12(1903):  303-3S5.  ealt 
Luttro  Bur  lu  Moujdir  et  rAhnel,     I'ar  K,  F.  Giiuticr. 
Sec  note  in  the  Monthly  Bocord,  anie,  p.  700. 

Britiib  Central  AMca.  p^ 
Africa.  No.  13  (190:^).     Itcport  on  the  Trade  and  Ueueral  Conditions  of  tbe  lirititl 

Central  Africa  Protuctoraie   for  the  year  1902-1903.     By  M^or   F.  B,   peuw 

Acting  Com  III  iesioaer.    London:  Eyre  A  SpotliBwoode,  1903.  Bi«e  13|  x  8|.pp.  9tj 


Sfiip  and  Diagram.     I'tiee  1(.  Zd. 
Will  be  noticed  in  the  Monthly  Bccord, 
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Britiih  Sait  Afriea— Uganda  Bailway.  

Afrioa.  No.  12  (1903).  Report  by  the  Mombasa-Yiotoria  (Uganda)  Railway 
Committee  on  the  Progress  of  the  Works  and  Revenue  working,  1902-1908. 
London :  Eyre  &  Spottiswoode,  1903.    Size  13  x  8),  pp.  22.    Majn,    Price  U.  Id. 

Oaiiarj  Iilandi.  B.R,8.0.  Madrid  44  (1902) :  639-643.  eoniiler. 

Refleziones  aceroa  del  origen  del  snelo  canario.    Par  J.  M.  Gonzalez. 

Central  Bndan.  Rev.  O.  58  (1903):  4-13.  DestenaTO. 

Deux  annees  de  commandement  dans  la  region  du  Tchad.  Par  Lient-Colonel 
Destenave. 

Central  Sudan.  Ann.  G.  12  (1903):  339-356.  DestonaTO  and  Duboif. 

Bas  Chari,  rive  Sud  du  Tchad  et  Bahr  el  Ghazal,  avec  une  introduction  de 
Lieutenant-Colonel  G.  Destenave,  et  une  carte.    Par  le  Capltaine  R.  Dubois. 

Central  Afrioa.  Johnion. 

Sport  on  the  Blue  Nile ;  or,  Six  Months  of  a  Sportsman's  Life  in  Central  Africa. 
By  Isaac  Charles  Johnson,  junr.  London :  R.  Banks  &  Son,  1903.  Size  9  X  5), 
pp.  256.    llluBircUions,    Price  Is.  Qd.  net.    Presented  by  the  Publishers. 

This  is  almost  entirely  devoted  to  sporting  adventures,  though  some  of  the  photo- 
graphs give  a  fair  idea  of  the  nature  of  the  country  traversed. 

Bokotra  and  Abd-el-KnrL  Forbes. 

The  Natural  History  of  Sokotra  and  Abd-el-Kuri.  Being  the  Report  upon  the 
Results  of  the  Conjoint  Expedition  to  these  Islands  in  1898-9.  By  Mr.  W.  R.  Ogilvie* 
Grant,  of  the  British  Museum,  and  Dr.  H.  O.  Forbes,  of  the  Liverpool  Museums, 
together  with  information  from  other  available  sources,  formiug  a  Monograph  of 
the  Islands.  Edited  by  H.  O.  Forbes.  Liverpool :  Free  Public  Museums,  and  H. 
Yonng  ft  Sons,  1903.  Size  10  x  6,  pp.  xlviii.  and  598.  Ifap,  Plates,  and  Illustra- 
tions,   Presented  by  the  Editor. 

This  finely  got-up  work  reflects  great  credit  on  the  Liverpool  Museums,  as  a 
special  volume ;  of  whose  Bulletin  it  appears.  Although  mainly  dealing  with  system- 
atic zoology  and  botany,  the  narrative  of  the  expedition  contains  much  that  is 
valuable  from  a  geographical  point  of  view. 

Somali  Language.  Kirk. 

Notes  on  the  Somali  Language,  ^ith  examples  of  Phrases  and  Conversational 
Sentences.  By  J.  W.  C.  Kirk.  London :  U.  Frowde,  1903.  Size  6x4,  pp.  xii. 
and  84.    Presented  by  Sir  John  Kirk, 

This  should  be  most  useful  to  officers  and  others  whose  duties  take  them  to  Somali- 
land.  It  consists  of  words  and  phrases  noted  down  by  the  author  during  the  recent 
military  operations,  with  a  brief  sketch  of  the  main  rules  of  syntax. 

South  Afiriea.  Nineteenth  Century  64  (1903)  :  391-403.  Brabant. 

The  Resources  of  South  Africa.    By  General  Sir  E.  Brabant,  K.C.B. 

Tripoli  VEsploraz.  Ckm.  18  (1903) :  210-215.  Mamoli. 

In  Tripolitania.    P.  Mamoli. 

West  Africa.  B.  (hmU€ V Afrique  Franfaise  13  (1903).:  251-256.  Delafosso. 

La  delimitation  de  la  fronti^re  entre  la  Cdte  d'lvoire  et  le  2*^  territoire  militaire  et 
la  Cote  d'Or  anglaise.    Par  Maurice  Delafosse.     With  Map, 

West  Africa— Bomn.     DeuUch.  Kolonialzeitung  20  (1903) :  300-301.  

Niger-Benuc-Tschadsee-Expedition.    Reise  nach  Bomu.     With  Map. 
See  note  in  the  Monthly  Record  for  November  (p.  568). 

White  NUe.  /.  African  8.  2  (1903) :  375-379.  Stenton. 

The  Great  Marshes  of  the  White  Nile.    By  Lieut.-CoI.  E.  A.  Stanton.    With  Map. 

VOBTH  AXEBICA. 

Canada.  J,  Geology  11  (1903) :  239-282.  Adams. 

The  Monteregian  Hills— a  Canadian  Petrographical  Province.  By  F.  D.  Adams. 
Willi  Maps  and  Illustrations. 

Canada.  


Geological   Surrey  of  Canada.     Annual  Report.     (New  Series.)     Volume  xii. 
Reports  A,  B,  C,  G,  I,  J,  M,  O,  R,  S.     1899.     Ottawa :  S.  E.  Dawson,  1902. 

3  C  2 
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Size  9i  X  6^,  pp.  xvi.  224,  48,  36,  78,  92,  144,  42,  84,  64,  144,  and  xxiv.  Mapt 
and  lUuttrationt.  Price  80  cents.  Presented  by  the  Qeological  Survey  of  Canada. 
Among  the  more  Important  reports— in  addition  to  the  general  report  on  the  work 
of  the  survey — are  those  by  Mr.  Gwillim  on  the  Atlin  mining  district  of  British 
Colombia,  and  by  Mr.  J.  M.  Bell  on  the  region  of  the  Great  Bear  and  Great  Slave 
lake  districts  (of.  Journal,  vol.  x?iii.  p.  249).  A  map  of  the  Klondike  goldfields  is 
given. 

Canada— British  Colnmbia.  Bidliy. 

Snapshots  from  the  North  Pacific.    Letters  written  by  Bishop  Ridley,  of  Cale- 
donia.    Edited  by  Alice  J.  Janvrin.    London :  Church  Missionary  Society,  1903. 
Size  7)  X  5,  pp.  viii.  and  192.    Map  and  lUuttratione.    Price  U,  Gd.  net.    Pretented 
by  the  Publishers. 
Sketches  of  travel  and  mission  work  in  the  outlying  districts  of  British  Columbia. 

Canada— Boeky  Honntains.    Alpine  J.  21  (1903) :  464-475.  OntrtB. 

The  First  Ascent  of  Mount  Bryce.    By  Bev.  J.  Oatram.     With  lUue^raiione, 

United  States.  Atldnm. 

Sheep  upon  the  Upland  Cotton  Fields,  and  some  other  matters.  An  address  .  .  . 
by  Edward  Atkinson.    Boston,  1903.    Size  9x6,  pp.  32.    Presented  by  the  Author. 

United  States— California.  Anderson  and  OriansU. 

P.A.  Nat.  Sci.  Philadelphia  55  (1903) :  4-15. 

Birds  of  the  Siskiyou  Mountains,  Oalifomia:  a  Problem  in  Distribation.  By 
M.  P.  Anderson  and  J.  Grinnell. 

United  States — Klamath  Monntaixui.  SiUtr. 

B.  United  States  Oeolog.  Stirv.j  No.  196  (1902):  pp.  70. 

Topographic  Development  of  the  Klamath  Mountains.  By  J.  S.  Diller.  With 
Map  and  Illustrations. 

United  States—Maryland.  Bionnat 

Economics  and  Politics  in  Maryland,  1720-1750,  and  the  Public  Services  of  Daniel 
Dulany  the  Elder.  By  St.  George  Leakin  Sioussat,  pii.d.  (Johns  Hopkins 
University  Studies,  Series  xxi.  Nos.  6-7.)  Baltimore,  1908.  Sise  10  x  6, 
pp.  84. 

United  States — Minerals.  Bay. 

Department  of  the  Interior.  United  States  Geological  Sorvey.  Mineral  Besooroes 
of  the  United  States.  Calendar  year,  1901.  By  David  T.  Day.  Washington, 
1902.     Size  9x6,  pp.  99G.    PresenUd  by  the  U.S.  OeologicaX  Survey. 

United  BUtes— Missouri.     Meleorolog.  Z.  80  (1903):  307-314.  Drapeiyiuki. 

Ueber  die  Verteilung  der  metcorologischen  Elemente  in  der  Umgebung  der  Baro- 
meter-Minima und  -Maxima  zu  St.  Louis  in  Missouri,  Yereinigte  Staaten  von 
Nordamerika.    Von  Dr.  V.  Drapozynski. 

United  States — Plaoe-names.  Gaimett 

B.  United  States  Oeolog.  Surv.,  No.  197  (1902):  pp.  280. 

The  origin  of  certain  plsee-names  in  the  United  States.    By  H.  Gannett. 

United  States  and  Cuba.  

Monthly  B.  Int.  Bureau  American  Rep.  15  (1903) :  67-70. 

Treaties  between  the  United  States  and  Cuba. 

CENTBAL  AND  SOUTH  AMBBIOA. 

BraiU.  B.8.0.  Com.  Paris  25  (1903) :  382-392.  Le  Coiate. 

La  for6t  amazonienne.     I^ar  Paul  Le  Cointo. 

The  author  tries  to  correct  popular  ideas  as  to  the  nature  of  the  Amazonian  forest. 

Brazil  and  Central  America.  Poissoa. 

Nouv.  Archives  Miss.  Sci.  et  Lit.  10  (1903):  279-307. 

Rapport  8ur  une  mission  scientifique  an  Bresil,  aux  Antilles  et  an  Costa-Rioa. 
I'ar  E.  Poisson. 

The  mission  was  undertaken  for  the  study  of  the  caoutchouc-yielding  and  other 
economic  plants  of  the  countries  visited. 

BrazU— Meteorology.    Sitzb.  K.A.W.  Wien  111  (Abth.  Ila.)  (1902):  615-683.      Eaan. 
Zur  Meteorologio  des  Aqua  tors.    Nach  den  Beobachtungen  am  Museum  Goeldi  in 
l*ara.    Von  J.  Hann. 
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Duteh  Oniana.   TijJ$,  K.  Ned.  Aard.  QtivooU.  Amaierdam  20  (1903) :  737-740.  Hatielt. 

Gtoninie-expeditie.    Door  J.  H.  van  Hasselt. 

This  expedition,  which  has  been  organized  during  the  summer  of  1903,  is  under  the 
command  of  Lieut.  A.  F.  Herderschee. 

Treneh  Guiana.  B.8,0.  Com.  PaHt  25  (1903) :  407-415.  Hesse. 

La  Guyane  fran9ai8e  an  point  de  Yue  ^conomique.    Par  G.  Hesse. 

MeziM— Tabasoo.  B.R.8.G.  Madrid  45  (1903) :  7-106.  TTncUU. 

Tabasco  en  la  ^i)0ca  preoolombiana.    Per  S.  Doporto  y  Uncilla. 

Pern.  /.  Maneheater  0.8, 18  (1902):  153-162.     Portillo  and  Onillanme. 

The  Peruvian  Amazonian  Basin,  with  its  Prospects  for  Commerce  and  O)]oniza- 
tlon.  Translated  from  Notes  by  Col.  Pedro  Portillo  by  Mons.  H.  Gnillaume. 
With  lUustratioru. 

ATTSTBALASIA  AHD  PAOIFIO  ISLAHSS. 

New  Oninoa— British.        /.  Anthrop,  1.  83  (1903) :  108-124.  Chalmen. 

Notes  on  the  Bugilaf,  British  New  Guinea.    By  the  late  Rev.  James  Chalmers. 
A  Vocabulary  of  the  Bugi  Language,  British  New  Guinea.     By  the  same. 

Notes  on  the  Natives  of  Kiwai  Island,  Fly  River,  British  New  Guinea.  By  the 
same. 

New  ttninea— British.        /.  Anthrop.  I.  88  (1903) :  125-13^.  Holmes. 

Notes  on  the  Elema  Tribes  of  the  Papuan  Gulf.    By  the  Rev.  J.  H.  Holmes. 

New  Gninea— Dutch.  

Tijda,  K.  Ned.  Aard.  GenooU,  Amsterdam  20  (1903):  719-728. 

Nicuw-Guinea  expeditie.     With  Map. 
New  ZeaUnd— Alps.  Alpine  J.  21  (1903) :  475-479.  Maedonald. 

A  Month's  Holiday  in  the  Mount  Cook  District,  New  Zealand.  By  C.  A. 
Maedonald.     With  lUustrationa. 

Queensland — ^Almanae.  Slater. 

Slater's  Queensland  Almanac,  Directory,  and  Gazetteer  for  1903.  Brisbane : 
Gordon  &  Gotch.    Siae  9  X  5|,  pp.  xii.  and  220.     Price  U, 

Tasmania.  Papers  and  P.R.8.  Tasmania  (1902)  :  138-142.  Legge. 

Contribution  to  the  Physiography  of  Tasmania.  By  Ck>lonel  W.  V.  Legge.  With 
Plate. 

Tksmania^Astronomy.     Papen^  and  P,R.8.  Tasmania  (1902) :  85-94.  MoAnlay. 

Practical  Astronomy  in  Tasmania,  and  a  proposal  for  a  school  thereof.  By  Prof. 
A.  MoAulay. 

Tasmania— Timber.    Papert*  and  PM.8.  Tasmania  (1902):  85-76.  Green. 

The  Timber  Industry.    By  A.  O.  Green.     With  Illustrations. 

Waftem  Australia.  Campbell. 

Notes  on  the  Auriferous  Reefs  of  Cue  and  Day  Dawn.  By  W.  D.  Campbell. 
(Western  Australia,  Geological  Survey,  Bulletin  No.  7.)  Perth,  1903.  Size 
8}  X  5),  pp.  38.    Ifap  (separate).    Presented  by  the  Geological  8urveyj  W.  Auhtralia, 

Western  Australia.  Fraser. 

Seventh  Census  of  Western  Australia,  taken  for  the  Night  of  March  31,  1901. 
Compiled  under  the  direction  of  Malcolm  A.  C.  Froser.  Volume  ii.  Detailed 
Tables.  Perth,  1903.  Size  13x8}.  Diagram.  PresenUd  by  the  Superintendent 
of  the  CensiM. 

POLAB  BSGI0N8. 
Antaretio.  Balch. 

Antarctica.     By  E.  S.  Balch.     Philadelphia:  Allen,  Lane,  &  Scott,  1902.    Size 
11  X  7,  pp.  230.    Maps.     Presented  by  the  Author. 
See  review  in  vol.  xxi.  p.  525. 
Antaretio.  Drjgalski  and  others. 

Die  Deutsclie  Siidpolar-Expedition  auf  dem  Schiff  "  Gauss  "  unter  Leitung  von 
Erich  von  Drygalski.  Bericht  iiber  die  wissenschaftlicheu  Arbeiten  seit  der  Abfahrt 
von  Kerguelen  bis  zur  Rackkehrnaoh  Kapstadt,  31.  Januar  1902  bis  9.  June  1903, 
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und  die  T&iigkeit  auf  der  Kerguelen -Station  vom  1.  April  1902  bis  1.  April  1903 
mit  Beitragen  von  Bidlingmaier,  v.  Drygalski,  Gazert,  Luyken,  Ott,  Philippi, 
Buser,  Stehr,  Yabsel,  VaDhoflfen.  (Veroffentliobungen  des  Instituts  fur  Meereft- 
kunde  nnd  des  Geograpbisohen  Iiistitats  an  der  Uoiversit&t  Berlin,  Heft  5, 
Oktober  1903.)  Berlin:  E.  S.  Mittler  &  Sobn.  Size  10  x  7,  pp.  It.  and  182. 
Maps. 

Antarotio— Keteorologj.  Ar^towikL 

Henryk  Ar9towBki.  LePole  de  froid.  (Extrait  da  No.  r>  [1903]  da  Bulletin  de 
la  Soci^Bdge  cC Astronomie.)    Bruxelles.    Size  9}  X  6|,  pp.  6. 

Disousses  tbe  observations  of  the  British  Expedition. 

Antarctic— Swedish  Ezpsdition.     Ymer  88  (1908) :  200-208.  Vathont 

Den  svenska  antarktiska  audsiittnings-expeditionen.    Ai  A.  G.  Natborst. 

Arctic  OoaaiL  Vantk. 

A.  T.  Yamek.  Short  sketch  of  tbe  work  of  the  Hydrograpbioal  Expedition  in 
the  Arctic  Ocean,  in  1902.  [In  Russian.]  St.  Petersburg,  1903.  Size  10  x  7, 
pp.  86.     Map. 

Will  be  noticed  in  the  Monthly  Record. 

PET8I0AL  AND  BIOLOGICAL  GSOGBAPET. 

Anthropology— Catalogue.  


International  Catalogue  of  Scientific  Literature.  First  Annual  Issue.  P. 
Physical  Anthropology.  Published  for  the  International  (Council  by  the  Boyal 
Society  of  London.  liondon :  Harrison  &  Sons,  1903.  Size  8}  x  5|,  pp.  xiv.  and 
224.    Price  10a.  6d. 

Coral  Beefs.  American  J.  8ci,  18  (1903) :  203-213.  Gardiner. 

The  Origin  of  Coral  Reefs  as  shown  by  the  Maldives.    By  J.  S.  Gardiner. 

Geology.  GeiUe. 

Text-Book   of  Geology.     By  S.   Archibald    Goikie.    4th  Edition,  Bevised   and 

Enlarged.    2  vols.     Loudon  &  New  York  :  Macmillan  &  Co.,  1903.    Size  9(  x  6, 

pp.  xxii.,  X.,  and  1472.    IlhistratioM.     Price  30«.  net.    Presented  by  the  PMiekers. 

Tho  new  matter  added  iu  this  edition  amounts  to  300  pages,  bringing  the  total 

to  over  1400. 

Geology.  Oeolog.  Mag,  10(1903):  433-450.  Watte 

The  Functions  of  Geology  in  Education  and  Practical  Life.  By  Prof.  W.  W. 
Watts. 

Glaoiers.  J.  Geology  11  (1903)  :  28.V288.  Beid. 

The  Variation  of  Glaciers.    VIII.     By  H.  F.  Reid. 

A  summary  of-  the  Sixth  Annual  Report  of   the  International  Committee  on 
glaciers. 

Meteorology.  Symons't  MeUorolog.  Mag.  Z%  (1903):  139-141.  Aldridgt. 

Curves  of  Monthly  Mean  Temperatures  for  Verkhoyansk  (Siberia),  the  Sonnblick 
(Austrian  Alps),  Ben  Nevis,  Boss,  and  the  Scilly  Isles.  By  E.  G.  Aldridge. 
With  Diagram. 

Seismology.  B.S.  Beige  0€ologie  17  (1903)  :  11-87.  Van  den  Broeek 

Nouvelle  tlieorie  de  Texplosion  voloaniqae  bas^e  snr  la  oombinaison  des  vues  de 
M.  O.  van  Ertborn  avec  les  experiences  et  tb^es  de  MM.  A.  Gautier  et  A.  Bnin  et 
avec  la  th^orie  de  M.  A.  Stiibel.    Par  £.  Van  dun  Broeok. 

Tides.  Nature  68  (1903) :  322.  Chapman. 

A  Simple  Form  of  Tide  Predictor.     By  R.  W.  Chapman.      With  IlluHrationB, 
Zoology.  Theobald. 

British  Museum  (Natural  History).  First  Report  on  Economic  Zoology.  By  Fred. 

V.  Tlieobald.     London,  1903.     Size  10  X  6,  pp.  xxxi?.  and  192.    Ittugtratuma. 

Prfiejited  by  the  Trustees^  British  Mw^eum. 

ANTHB0P0GE03BAPHT  AND  HI8T0BI0AL  GBOGBAPHT. 

Commercial  Geography— Coal.    J.B,  Statistical  S.  66  (1903) :  439-533.  Thomat. 

The  Growth  and  Direction  of  Our  Foreign  Trade  in  Coal  daring  the  last  Half 
Century.     By  D.  A.  Thomas,  m.p.     With  Map  and  Diagram. 
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ADtbropogeographj.  Woltmann. 

Politisohe  Anthropologie.  Einc  Untersachang  iiber  den  Einfluss  der  Desoendenz- 
theorie  anf  die  Lenre  von  der  polit^sohen  Entwicklung  der  Volkcr.  Yon  Lndwig 
Woltmann.    Leipzig,  1903.    Size  10}  x  7,  pp.  ir.  and  326.     Price  6$. 

DiscuBBes  the  inflnence  of  race,  etc.,  on  political  evolution. 

Hiitorieal — Jiuui  d«  CKmty.  Ontes. 

F^ix  F.  Ontes.  Don  Juan  de  Garay,  circnmstancias  que  rodearon  su  muerte. 
Estudio  hiBt<5rioo-ffeogrtifioo.  Buenos  Aires,  1903.  Size  10}  x  6},  pp.  42.  Sketch- 
Mope.    Preeentedhy  tiie  Author. 

Hiitorioal— Map.  B.IL8.Q,  Madrid  44  (1902) :  634-638.  Vera. 

Un  mapa-mundi  espaiiol  del  aiglo  XVl.    Por  Vicente  Vera. 

On  the  map  lately  discovered  by  Mr.  Voynich  (see  Journal,  vol.  xz.  p.  345),  with 
notes  on  Spanibh  map-makers  of  the  century. 

Hiftorioal— The  East.  Maiqnart. 

Osteurop&iache  und  oetasiatische  Streifz&ge.  Ethnologiscbe  und  historiscb- 
topograpische  Stadien  zur  Geschiohte  des  9.  and  10.  Jabrhunderts  (ca.  840-940). 
Von  J.  Marquart.  Leipzig  :  T.  Weicher,  1903.  Size  9x6,  pp.  1.  and  558.  Price 
30t. 

History  of  Oeography.  Berger. 

Geschiohte  der  wissenscbaftlichen  Erdkunde  der  Griechen.     Von  Hugo  Berger. 
Zweite  Auflage.    Leipzig :  Veit  &  Co.,  1903.    Size  9}  x  6},  pp.  iv.  and  662. 
See  note,  ante,  p.  695. 

BIOUAPHT. 
King.  [Walcott.] 

Necrology.  Clarence  King.  (Twenty-third  Annual  Report  of  the  United  States 
Geological  Survey.    Washington,  1902.    Pp.  198-206.)    Portrait, 

Sohnrts.  Deutsoh.  G.  BldUer  28  (1903) :  51-63.  Batiol. 

Heinrich  Schurtz.    Von  Prof.  F.  Batzel. 

H.  Schurtz  was  bom  in  1863,  and  died  in  May,  1903.    He  was  formerly  a  pupil  of 
Prof.  Batzel,  and  was  a  copious  writer  on  subjects  connected  with  Anthropogeography. 

Sprengel.  3f.F.  Erdk.  Halle  (1903) :  1-56.  Hiinsoh. 

Matthias  Christian  Sprengel,  ein  geographischer  Publizist  am  Ausgange  des 
18.  Jahrhunderts.    Von  Dr.  B.  F.  H'ansch. 

OXNSBAL. 

Belgian  Oeographical  Society.  

La  Fondation  de  la  Society  Boy  ale  Beige  de  G^ographie  et  ton  XXV"**  Anniver- 
saire.     Bruxelles  :  1903.    Size  10  x  6^,  pp.  188.    Portraits.    Presented  by  the  Soci^^  . 
RoyaU  BeJge  de  Geographic. 

Xiiiionary  Report. 


Proceedings  of  the  Church  Missionary  Society  for  Africa  and  the  East.  One 
hundred  and  fourth  year,  1902-1903.  Containing  the  Anniversary  Sermon  by 
the  Bight  Bev.  Francis  James  Chavasse,  d.d.,  The  Annual  Beport  of  the  Com- 
mittee. London,  1903.  Size  8)  x  5},  pp.  xcvi.,  72,  and  426.  Maps,  Presented 
by  the  Church  Missionary  Society. 

Mosquitoes.  Theobald. 

A  Monograph  of  the  Culicidas,  or  Mosquitoes.  Mainly  compiled  from  the  collec- 
tions received  at  the  British  Museum  from  various  parts  of  the  world  in  connection 
with  the  Investigation  into  the  cause  of  Malaria  conducted  by  the  Colonial  Office 
and  the  Boyal  Society.  By  Fred.  V.  Theobald.  Vol.  iii.  London :  British 
Museum  (Natural  History),  1903.  Size  8)  x  5^,  pp.  xviii.  and  360.  Plates, 
Diagram,  and  lUusirations.    Presented  by  the  Trustees,  British  Museum. 

Tietse-Tly.  Austen  and  Hansen. 

A  Monograph  of  the  Tsetse-Flies.  [Genus  Glosslna,  West  wood.]  Based  on  the 
Collection  in  the  British  Museum,  by  Ernest  Edward  Austen  ;  with  a  chapter  on 
mouth-parts  by  H.  J.  Hansen.  London :  British  Museum  (Natural  History), 
1903.  Size  10  x  6,  pp.  x.  and  320.  Map,  Plates,  and  lUusfrations.  Presented  by 
th€  Trustees^  British  Museum, 
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NEW  HAPS. 

By  B.  ▲.  BBBVBS,  Map  Onrotor,  B.Q>.S. 

BUBOPB. 
Deamftrk.  Daaith  Oeaerml  Btif. 

Generalstabens  topografiske  Kaart  over  Danmark.  Scale  1:40,000  or  1*5  inch 
to  a  stat.  mile.  Sheets — Fredcrikahayn,  Hormssted,  Hjoring,  Aalbnk,  iTersted, 
Hirahals,  Skagen,  Lsdbo  n.v.d.,  Lnao  n.o.d.,  Lsaso  8.V.D.,  Laso  8.O.D.  Gopenhagra, 
1903.     Presented  by  the  Danish  Government. 

Bngland  and  Wales.  Bartholonev. 

The  Survey  Atlas  of  England  and  Wales.  A  series  of  eighty-fonr  platfes  of  maps 
and  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Fhyriograpby, 
(ireology.  Climate,  and  the  Political  and  Gommeroial  Features  of  tho  Gountry. 
Designed  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  fjel8.e.,  f.r.g^ 
Parts  vii.,  viii.,  ix.,  and  x.  Edinburgh  :  John  Bartholomew  &  Go.  Under  the 
patronage  of  the  Royal  Geographical  Society,  1903.  Priee  2«.  6d.  eocA  pott 
Pretented  hy  the  Publishers. 

The  following  are  the  contents  of  these  parts :— Part  vii.  Text — The  Gartograpbj 
of  England  and  Wales.  Plates :  4,  Monthly  Rainfall  Maps ;  5,  Monthly  Temperatsn 
Maps ;  82,  Plans  of  Newcastle,  Hull,  Bradford,  and  Leeds;  84,  Plans  of  Briatol,  Porte- 
mouth,  Plymouth,  and  Brighton. — Part  viii.  Sections  of  the  2-mile8-to-an-inch  map 
of  Eogland  and  Wales.  Plates:  19,  Whemside  and  Penyghent;  20,  Ripon  and 
Northallerton ;  21,  Scarborough ;  22,  Hull  and  Hornsea. — Part  ix.  Plates :  38. 
Carnarvon ;  39,  Aberystwith ;  77,  New  Quay  and  Bodmin ;  78,  Lands  End  and  Fal- 
mouth.— Part  X.  Taunton  and  Exmoor.  Plates :  67,  Ilfracombe  and  Barnstaple ;  75, 
Dartmoor  and  Torquay  ;  70,  Bodmin  and  Plymouth. 

This  list  of  maps  of  England  and  Wales,  which  Mr.  Bartholomew  gires  in  Part  til. 
contains  the  titles  of  the  more  important  maps  from  the  earliest  times  to  the  present 
date,  and  will  be  useful  for  reference,  especially  as  the  library  where  each  map  can  hi 
consulted  is  stated.  The  meteorological  maps  in  the  same  part  are  also  worthy  of 
special  attention. 

Bngland  and  Wales.  Ordnaaoe  Bvmj. 

Obdnanok  Subyit  07  England  and  Walu  : — Sheets  published  by  the  Diieotor- 
G^neral  of  the  Ordnance  Sarvey,  Southampton,  from  Ootober  1  to  81,  1903. 

2  miles  to  1  inch  :— 
Printed  in  colours,  62,  80,  82,  98,  Is,  e<ich;  folded  in  covers  or  flat  in  sheets. 

1  inch : — 
(First  revision)  with  hills  in  brown  or  black,  10,  32,  33,  39,  40,  42,  59,  61,  67, 
Is.  each  (engraved). 

(Second  revision)  in  outline,  267,  283,  300,  302.    Is.  eadh  (engraved). 

Printed  in  colours  (74  and  83,  part  of)  (combined).    Is. 

6-inoh — County  Maps  (first  revision) : — 

Cambridgeshire,  47  s.e.,  54  &■.,  57  8.w.,  58  s.w.  Dorsetshire,  29  s.w.  Oloneestsr- 
shire,  24  n.w.,  25  n.w.,  26  n.e.,  31  n.e.,  39  n.e.,  8.e.,  40  8.K.,  42  n.w.,  47  8.K.,  51  k.«^ 
58  N.W.,  64  N.W.,  67  s.w.,  69  n.w.,  n.e.,  70  n.w.,  73  n.e.  Leioestershiie,  24  8.W.,  28 
N.W.,  8.E.,  29  N.W.,  34  N.E.,  3.')  N.W.,  N.E.,  86  N.W.  Bsdnorshire,  15  n.e.  Bhropshirs, 
52a  N.W.,  70  8.W.,  71  N.w.,  73  8.W.,  8.E.,  76  n.e.  Somersetihiie,  7  b.e.,  12  n.w.,  13 
S.W.,  17  N.W.,  18  8.E.,  73  N.W.,  87  n.w.,  8.E.  Staffordshize,  49  8.W.,  59  8.B.,  60  n.w., 
61  N.E.,  8.E.,  Q5  N.E.,  67  8.W.  WarwioksMre,  2  8.B.,  3  n.w.,  8.S.,  5  n.s.,  6  n.e. 
Wiltshire,  12  n.w.,  18  n.e.  Woroestershire,  9  n.e.,  21  n.e.,  22  n.e.  (First  revision 
of  1891  survey),  Torkshire,  284  aw.    Is,  each. 

25-inoh — County  Maps  (first  revision) : — 
Dorsetshire,  V.  12, 14, 16;  XLi.  16 ;  XX.  8, 10;  XXVII.  4, 16;  XXVIII.  1,  2,  5,  6, 
9,  10,  11, 13. 14,  16;  XXIX.  5;  XXXVIL  2.  7,  10.  eionoastershirs,  XXIV.  7; 
LXVII.  2,  6,  7 ;  LXXII.  9, 10, 11, 15  ;  LXXIII.  1,  9, 13 ;  LXXV.  4.  Herefiird- 
shire,  II.  8,  9, 13,  15,  16 ;  III.  9,  13,  14,  15;  V.  4,  8, 12,  15,  16;  VI.  1,  2,  8,  4,  5,  6. 
7,  8,  9,  10,  11,  12,  14,  15;  VII.  2.  3,  5,  6,  7,  8,  9.  10 ;  VIII.  5;  X.  6,  7,  8  :  XI.  1,  3, 
6,  9;  XIV.  10.  Leicestershire,  XI.  15,  16;  XII.  4,  8, 12;  XVU.  12;  XVUL  3,  4. 
6,  8,  12,  15,  16:  XIX.  2,  5,  6;  XXV.  15;  XXIX.  15;  XXX  12,  14,  15,  16; 
XXXIV.  6, 11, 15, 16 ;  XXXVI.  4, 8 ;  XLI.  4 ;  XLIL  4, 6 ;  XLIIL  5, 13 ;  XLVIII. 
6,  15.  Radnorshire,  V.  13 ;  IX.  3 ;  X.  1, 6, 11,  12, 16 ;  XI.  18 ;  XH.  9, 13 ;  XV.  1 ; 
XVII.  1,  4,  6,  7,  8, 10,  12,  14, 15, 16;  XVIII.  2,  3,  4,  5,  6,  7,  8,  9,  10,  12,  15, 16; 
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XIX.  1 ;  XXIV.  4,  8 ;  XXV.  5.  6,  7,  8 ;  XXVI.  1.  Shropihire.  LXXI.  13, 14, 15 ; 
LXXIL  9, 10,  12;  LXXVU.  1,  9, 13;  LXXVIII.9,  14,  15;  LXXIX.12;  LXXX. 
3,  4,  7,  9 ;  LXXXI.  1,  2 ;  LXXXII.  2,  3,  7,  8 ;  LXXXIII.  5.  Somenetshire,  1. 12, 
15, 16 ;  11.  5,  6,  9, 13, 14;  IV.  8,  4,  8,  10, 11,  12, 14, 15,  16;  V.  1,  2,  9,  10,  13, 14 ; 
XI.  1,  7,  8, 10, 11,  13, 14, 15 ;  XVIIL  1,  2,  3,  4,  5,  7,  10,  14 ;  XXVIII.  1,  2,  10,  13, 
14;  LIII.  1,  8,  5,  11,  15,  16;  LV.  9,  14;  LXIV.  4,  8;  LXV.5.  16;  LXVI.  1,  9,  13; 
LXXIL  14;  LXXIV.  3,  4,  9,  10,  13;  LXXV.  4,  5,  11,  12;  LXXX.  5,  10, 
12,  13,  14,  16;  LXXXL  1,  2,  3,  4,  5,  6.  8,  9,  13;  LXXXIIL  14;  LXXXVUI.  9, 
10, 1 1, 14,  15  ;  LXXXIX.  16 ;  XCV.  4.  Stailbrdriiire,  LXIV.  14 ;  LXVI.  6, 8, 10, 
13, 14;  LXXV.  1.  Warwiokriiire,  IV.  14, 16;  V.  15 ;  VI.  6, 11,  14, 15,  16 ;  VIIL 
4 ;  IX.  2,  4,  6,  7,  8, 10,  1 1,  12, 14,  16 ;  X.  4,  7,  8 ;  XL  5,  6 ;  XU.  13 ;  XVIII.  6. 15. 
WoroMterthire,  IX.  1 ;  XIX.  8,  6,  7, 10, 11 ;  XX.  2,  8;  XXL  5,  9, 14 ;  XXVIII.  2. 
Yorkshire,  OOLXXXIU.  7 ;  OCLXXXV.  3, 5, 7 ;  CCLXXXVII.  4 ;  CCLXXXVUI. 
1,  5,  9,  13;  CCLXXXIX.  11 ;  CCXCIIL  4,  8, 12 ;  CCXCV.  3,  11.     3«.  each. 

England  and  Wales.  Geological  Surrey. 

1-inoh  scale  (New  series).    Colour-printed. 
Solid  edition  (261  and  262).    1«.  6d. 
{E,  Stanford^  London  Agent.) 

Netherlands.  Geest. 

Het  Eonlnkrijk  der  Nederlanden.  Naar  de  Topografisohe  kaart  (1 :  50,000)  en 
andere  nieuwe  brounen  ontworpen  en  goteekoud  door  E.  De  G^st.  Scale 
1:300,000  or  4*7  stat.  miles  to  an  inch.  2  sheets  and  index.  Amsterdam: 
Seyffardt's  Boekhandel,  1903. 

NoTaya  Zemlya.  Borissow. 

Borissows  Aufnahmen  in  Nowaja  Semlja  im  Winter  1901-2.  Scale  1  :  300,000  or 
4*7  stat.  miles  to  an  inch.  P^termanna  Geographische  Mitteilungen.  Jahrang 
1903,  Taf.  22.    Gotha :  Justus  Perthes.     Presented  by  the  Publishers, 

ASIA. 
Asia,  Stanford. 

A  map  of  the  countries  between  Constantinople  and  Calcutta,  including  Turkey  in 
Asia,  Persia,  Afghanistan,  and  Turkestan.  Scale  1 : 6,969,600  or  110  stat.  miles  to 
an  inch.    London :  Edward  Stanford,  1903.    Price  Is. 

Stanford's  Map  of  the  Empires  of  China  and  Japan,  with  the  adjacent  parts  of  the 
Russian  Empire,  India,  Burma,  etc.  Scale  1 : 6,969,600  or  110  stat.  miles  to  an  inch. 
London  :  Edward  Stanford,  1903.     Price  8«. 

These  two  maps,  taken  from  Stanford's  library  map  of  Asia,  together  extend 
from  Constantinople  to  Japan.  To  a  certain  extent  they  overlap,  the  northern  part 
of  India  being  given  on  each  map.  Railways,  working  and  proposed,  are  dearly 
shown  in  red,  political  boundaries  are  coloured,  and  other  information  is  given  that  will 
render  the  maps  useful  for  general  reference  in  connection  with  all  matters  connected 
with  the  Far  East. 

Indian  Government  Surveys.  Surveyor-General  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets :  9  s.w.,  parts  of  district  Hyderabad  and 
Native  State  of  Khairpur  (Sind,  Bombay  Presidency),  additions  to  1901.  22  n.x., 
parts  of  districts  Ahmedabad,  Kaira,  and  Panch  Mahals,  of  Native  State  Baroda, 
and  of  Mahi  Kantha,  Rewa  Kantha,  and  Kathiawar  Agencies  (Bombay  Presi- 
dency), additions  to  1002.  37  8.W.,  parts  of  districts  Surat,  Khandesh,  and  Nasik, 
Rewa  Kantha,  Surat,  and  Khandesh  Agencies,  and  Native  State  Baroda  (Bombay 
Presidency),  additions  to  1900.  49  s.s.,  parts  of  districts  Gurgaon  and  Delhi 
(Punjab),  Meerut,  Bulandshahr,  Muttra,  Aligarh,  and  Moradabad  (United  Pro- 
vinces of  Agra  and  Oudh),  additions  to  1901.  60  8.E.,  parts  of  districts  Mysore, 
Bangalore,  Tumkur,  and  Kolar  (Mysore),  and  of  Salem  and  Coimbatore  (Madras 
Presidency),  additions  to  1898.  67  k.b.,  parts  of  districts  Bareilly,  Naini  T^, 
Almora  Pilibhit,  and  Kheri  (United  Provinces  of  Agra  and  Oudh),  and  Nepal 
(Native  State),  additions  and  corrections  to  1902.  79  k.e.,  Pondicherri  (French 
Territory),  and  parts  of  districts  South  Arcot,  Tanjore,  and  Trichinopoli  (Madras 
Presidency),  1 903.  87  n.e.,  parts  of  districts  Gronda,  Bahraich,  Basti,  and  Qorakhpur 
(United  Provinces  of  Agra  and  Oudh),  additions  to  1901.  178  N.w.,  parts  of  distciot 
Mergui  (Burma),  1903.  61,  parts  of  districts  Malabar,  Coimbatore,  Madura,  tod 
Salem  (Madras  Presidency),  and  of  district  Mysore  (Mysore  Native  State),  and 
Coorg,  additions  to  1902.  94,  parts  of  districts  Ehamamet  (Nizam's  Dominions), 
of  Eistna,  Qodavari,  and  Vizagapatam  (Madias  Presidency),  and  Bastar  State 
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(Central  Provinces),  additions  to  1900.     104,  parts  of  districts  Mirzapor  (N.W. 

Proyinces),  8hahabad,  Gaya,  Hazaribagh,  Ranchi,  Palamau,  and  Sarguja  State 

(Bengal),  additions  to  1902.     121,  district  Howrah  and  parts  of  districts  24 

Parganas,  Burdwan,  Khuhia,  Nadia,  Jessore,  Faridpur,  Baokergunge,  Midnapore, 

and  Hooghly  (Bengal),  with  additions  to  1901. — Burma  Snrvey,  1  mile  to  an  iDch. 

Sheeto :  (Preliminary  Edition)  467  (N.8.),  district  Tavoy,  Season  1891-93,  1901 ; 

509  (N.S.),  part  of  Southern  Shan  States,  Season  1900-01,  1902;  541  (569  O.S.), 

district  Mergui,  Season  1890-91, 1901.— Central  India  and  Rajputana  Sanrey,  1  mile 

to  an  inch.    Sheets  :  209,  parts  of  Banswara,  Partabgarh  (Rajpntana  Agency),  and 

of  Gwalior,  Jaora,  Rutlam,  and  Sailana  (Central  India  Agency),  Seasons  1879-81, 

1901 :  412,  part  of  Gwalior  (C.I.A.),  Season  1862-63,  with  additions  to  roads  and 

railways  from  extra  departmental  sources  to  September,   1902,   1903. — Madras 

Survey,  1   mile  to  an  inch.    Sheets:  29,  parts  of  districts  Hassan  and  Kadur 

(Mysore)    and    South    Canara   (Madras),  Season  1879-81,  with   additions  and 

corrections  to  February,  1890, 1902;  79  and  80,  part  of  district  Mysore  (Mysore^ 

Season  1884-85,  with  additions  and  corrections  to  1902 ;  105,  parts  of  districts 

Bangalore,  Kolar,  and  Tnmkur   (Mysore),  Season   1877-79,  with  additions  to 

boundaries,  railways,  and  roads  from  extra  departmental  source  to  July,  1890, 

1903;  107  and  108,  parts  of  districts  Mysore,  Bangalore,  and  Tumkur  (Mysore), 

Season  1883-84,  with  additions  and  corrections  to  1896, 1902 ;  109,  parts  of  districts 

Bangalore  and  Mysore  (Mysore),  Season  1883-84,  with  additions  and  corrections 

to  1900,  1902;  137  and  171,  parts  of  districts  Bangalore  and  Kolar  (MysoreX 

Seasons  1877-79, 1885-86,  with  additions  and  corrections  to  1898, 1903;  172  and 

part  of  204,  parts  of  districts  Kolar  (Mysore)  and  Salem  (Madras),  Season  1885-86, 

with  additions  and  corrections  to  July,  1899,  1902. — Punjab  Survey.  1  mile  to  an 

inch.   Sheets:  110,111, 138, districtofRawulpindi,  1902;  164, 165,188, 189, district 

of  Jhilam,  1902  :  (Second  Edition)  290,  districts  Hoshiapur,  Umballa,  and  Simla, 

Patiala  and  Simla  Hill  States,  Season  1886-89, 1903.— Punjab  and  United  Provinces 

of  Agra  and  Oudh  Surveys,  1  mile  to  an  inch.    Sheet  (Second  Edition)  315  (Punjab), 

2  (U.P.A.  &  O.)  districts  Umballa  and  Kamal  and  Kalsia  State  (Punjab),  and  district 

Saharanpur  (U.P.A.  &  O.),  Seasons  1878-80  and  1886-88,  1902.— Sind  Survey, 

1  mile  to  an  inch.     Sheet  (Second  Edition)  38,  districts  Shikarpur,  Upper  Sind 

Frontier,  and  Larkhana,  and  part  of  Kalab  (Baluchistan),  Seasons  1897-98  and 

1899-1900,   1902.— South-Eastern  Frontier,  4  miles  to  an  inch.     Sheet  12  n.w„ 

China,  Yun-nan  Province,  Seasons  1894-95,  1898-1900,  1902.— United  Provinces 

of  Agra  and  Oudh  Survey,  1  mile  to  an  inch.     Sheet  16,  districts  Muzaffamagar 

and  Meerut,  Seasons   1878-80,  with  additions  and   corrections  to  canals  and 

boundaries,  etc.,  up  to  February,  1902. — North-Western  Provinces  and  Oudh 

Survey,  1  mile  to  an  inch.     Sheets:  86  (Preliminary  Edition),  district  Shahja- 

hanpur,  Season  1895-96,  1902;  175  (Second  Edition),  districts  Basti  and  Gonda, 

Seasons  1883-87  and  1900-01, 1902.— United  Provinces  of  Agra  and  Oudh  and 

Central  India  and  Rajputana  Surveys,  1  mile  to  an  inch.    Sheet  24  (U.P.A.  &  O.), 

300  (C.I.  &  Raj.),  districts  Muttra,  Agra,  and  Aligarh  (U.P.A.  &  O.),  Bharatpur  State 

(C.I.  &  Raj.),  Seasons  1856-58,  1871-73,  and  1874-75,  with  additions  to  railways, 

roads,  etc.,  up  to  April,  1898,  1902. — Western  Bengal,  8  miles  to  an  inch.     Sheet: 

10,  containing  districts  Cuttack  and  Puri,  and  part  of  the  Tributary  States,  with 

additions  and  corrections  up  to  April,  1902, 1903. — Eastern  Bengal,  8  miles  to  an 

inch.     Sheet   11,  parts  of   districts   Darjiling,  Jalpaiguri,  and  Goalpara,  with 

Nepal,  Sikkim,  and  Bhutan,  with  addition  of  railway  and  oorrection  to  boundaries 

to  1901,  1903. — District  Ahmednagar  (Bombay  Presidency),  4  miles  to  an  inch, 

1903. — District  Purnea  (Lower  Provinces,  Bengal),  4  miles  to  an  inch,  with 

additions  and  corrections  to  boundaries,  roads,  and  railways  up  to  February,  1902, 

1903. — Central  Indian  Agency,  80  miles  to  an    inch,    1902. — District    Jalaun 

(U.P.A.  &  O.),  8  miles  to  an  inch,  corrected  up  to  1901,  1903.— District  Nadia 

(Bengal),  8  miles  to  an  inch,  corrected  up  to  1901, 1903.— District  Pabna  (BengalX 

8  miles  to  an  inch,  corrected  up  to  1901,  1902.— District  Saran  (Bengal),  8  miles 

to  an  inch,  corrected  up  to  1902,  1903.— Survey  of  India  Chart  of  Tnangnlation, 

8  miles  to  an  inch.    Sheet  21  n.w.  (North- Western  Trans-Frontier  Series),  Season 

1880-81,  1902.— Index  to  the  Standard  Sheets  of  Bengal,  50  miles  to  an  inch, 

additions  to  1901. — Index  to  the  Standard  Sheets  of  the  Bombay  Presidency,  65 

miles  to  an  inch,  additions  to  1901. — Index  to  the  Degree  Sheets  of  Burma,  65 

miles  to  an  inch,  1903. — Index  to  the  Standard  Sheets  of  Burma  (New  Series), 

64  miles  to  an  inch,  additions  and  corrections  to  boundaries,  etc.,  up  to  1902, 

1903. — Andaman  Survey,  2  miles  to  an  inch.    Sheets :  1,  part  of  South  Andaman, 

Season  1885-86,  1902;  3  and  11,  Little  Andaman,  Seasons  1885-87,  1903;  5  and 

G,  North  Andaman,  Season  1885-86,  1902 ;  7,  part  of  North  and  Middle  Andaman, 

Season  1885-86, 1902 ;  8,  South  and  Middle  Andaman,  Season  1884-85, 1902 ;  9, 
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South  Andaman,  Season  1883-86,  1902;  10,  part  of  Sonth  Andaman,  SeaBon 
1885-1886,  1902. — Assam  Survey,  1  mile  to  an  inch.  Sheets:  50  (Preliminary 
Edition),  districts  Darrang  and  Nowgong,  Seasons  1886-87,  1891-92,  1897-98, 
1902;  60  (Preliminary  Edition),  district  Darrang,  Seasons  1891-92,  1897-98,  1902; 
117  (Preliminary  Edition),  district  Sibeagar,  Season  1889-90,  1903.~Bengal 
Survey,  1  mile  to  an  inch.  Sheets :  191,  district  Balasore,  Season  1892-93, 1903. — 
Bengal  and  United  Provinces  of  Agra  and  Oudh  Surveys,  1  mile  to  an  inch. 
Sheet:  51  (Bengal),  213  (XJ.P.A.  &  0.)«  districtH  Champaran  (Bengal)  and 
Gtorakhpur  (U.P.A.  &  O.),  Seasons  1886-87  and  1894-96, 1902.— Bombay  Survey, 
1  mile  to  an  inch.  Sheets :  146,  parts  of  Ahmedabad  District  and  Mahi  Kantha 
and  Bajpntana  Agencies,  Season  1888-89,  with  additions  to  railway,  1898,  1902 ; 
164,  district  Thana,  Season  1880^1,  corrected  to  May,  1897,  1902 ;  195,  districts 
Poona,  Ahmednagar,  and  Thana,  Seasons  1877-80,  with  additions  and  corrections 
to  forest  boundaries  up  to  November,  1898,  1901;  202,  districts  Ratnagiri  and 
Satara,  Season  1882-83,  corrected  up  to  April,  1899,  1901 ;  248,  district  North 
Kanara,  Season  1896-97, 1903 ;  258,  district  Nasik,  Season  1873-74,  with  additions  to 
railways  up  to  1900,  1903 ;  287  and  288,  part  of  Khandesh,  Season  1881-82, 1901 ; 
328,  district  Bijapur,  Jamkhandi,  and  Aundh  States,  Season  1895-96,  1901.— 
Burma  Survey,  1  mile  to  an  inch.  Sheets:  73  (Preliminary  Edition),  90  (Old 
Series),  district  Minbu,  Seasons  1892-93, 1896-98, 1901 ;  111  (Preliminary  Edition, 
New  Series),  districts  Minbu  and  Magwe,  Seasons  1891-3,  1894-95,  1902;  140, 
141,  and  188  (Preliminary  Edition  ;  New  Series),  district  Katha,  Seasons  1893-94 
and  1896-97,  1903 ;  143  (Preliminary  Edition,  New  Series),  district  Shwebo, 
Seasons  1892-96,  1901 ;  161  (Second  Edition),  179  (Old  Series),  parts  of  districts 
Prome  and  Thayetmyo,  Seasons  1882-93  and  1898-1901, 1903;  237  and  238  (New 
Series),  parts  of  districts  Shwebo,  Ruby  Mines,  and  Northern  Sheui  States,  Season 
1900-01,  1903 ;  246  (Second  Edition),  parts  of  districts  Meiktila,  Kyaukse,  and 
Southern  Shan  States,  Seasons  1889-91  and  1898-1901,  1903;  250  (Preliminary 
Edition,  New  Series),  district  Yamethin  and  Southern  Shan  States,  Seasons 
1894-97  and  1900-01,  1902;  301  (PreUmioary  Edition,  New  Series),  districts 
Tungu,  Seasons  1897-99,1901  ;  438  (New  Series),  parts  of  Northern  and  Southern 
Shan  States,  Season  1900-01, 1902.  PretetUed  by  H.M.  Secretary  of  State  for  India, 
through  the  India  Office. 

Indo-China.  Bureau  Topographiqne  des  Tronpei  de  r&do-Ohine. 

Carte  de  I'Indo-Chine.  Scale  1:500,000  or  78  stat.  miles  to  an  inch.  Sheets  : 
Cao  Bang,  Hanoi,  Luang  Prabang.  Bureau  Topographique  des  Troupes  de  I'lndo- 
Chine.    Price  $0.G0  each  sheet. 

AFRICA. 
Africa.  Intelligence  Division,  War  Office. 

Africa.  Scale  1 :  250,000  or  3*9  stat.  miles  to  an  inch.  Egyptian  Sudan.  Sheets 
(Provisional) :  66-0,  Nasser ;  66-P,  Gor^ ;  78-C,  Akobo.  Corrections  to  September, 
1903.  London:  Intelligence  Division,  War  Office;  Stanford.  1903.  Priofl  Is.  6<i 
each  sheet.  Presented  by  the  Direetor-Qeneral  of  Mdbilitaiion  and  Military 
Intelligence. 

These  are  new  editions  corrected  up  to  September,  1903. 

East  Africa.  Wiokenburg. 

Graf  Eduard  Wickenburgs  Reiserouten  in  Ost-Afrika  1901.  Scale  1 : 1,000,000 
or  15'8  stat.  miles  to  an  inch.  Blatt.  iv.  and  v.  Petermanns  Geographische 
Mitteilungeny  Jahrgang  1903,  Taf.  19  and  20.  Gotha :  Justus  Perthes.  Pre- 
sented by  Vie  Publishers. 

These  two  sheets  show  that  part  of  Oount  E.  Wickenburg's  journey  through  British 
East  Africa  from  4°  N.  lat.,  east  of  Lake  Rudolf,  southward  to  the  Tana  river  just 
above  Borati.  A  great  part  of  the  country  traversed  was  previously  unexplored,  and 
Oount  Wickenburg's  surveys  are  therefore  important. 

Kamemn.  Moiiel. 

Das  nordwestliche  Grenzgebiet  von  Kamerun  zwischen  Rlo-Del-Rey  und  Bali. 
Nach  den  neuen  Aufiiahmen  von  Hauptmann  Glanning,  Plauptmann  Ramsay, 
Oberleutnant  Lessner,  Bezirksamtmann  Dr.  Meyer,  Oberleutnant  Striimpell  und 
Leutnant  Buthut  (1900-1902)  und  dem  gesamten  'alteren  Material,  bearbeitot 
von  Max  Moisel.  Scale  1 :  259,000  or  3*9  stat.  miles  to  an  inch.  Two  Sheets. 
Berlin :  Dietrich  Reimer  (Ernst  Vohsen). 

This  map  is  based  upon  the  recent  explorations  and  surveys  of  German  officers, 
combined  with  those  of  earlier  travellers,  and  gives  a  good  idea  of  what  is  at  present 
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CiaMml'i  0(B(«,  Bloemfontein.     April.  1902.     BbeaU;  BIoemfoiteiD,  Frnrwufl 

Blasndxiteui  kiid  Londoti ;  Argoi  Prioting  JC  PnblishiDK  Co.     Prict  7>.  fi^  cad 
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TheM  iheeta  h*fe  been  compiled  in  the  Bnrrejor-OMieiKl'B  OOee.  BIonufiMMi 

fToia  the  Tum  larreTi  pnblithed  by  Um  Oorernment  of  the  late  Ormoga  Pise  Sn: 

together  with  thoee  of  more  recent  date  bj  Britiah  offlcen  uid  all  otha-  avaiU 

material.     They  form  part  of  a  large  map  M  the  Orange  BiTar  Coka;  i«  tw^tj-^r 

•beeti,  of  whien  ei^taeo  are  na>  ready.    Beaidea  giving  iafortnatioa  mpeeliDe  U 

ana*  ami  bonndanei  of  rarma,  riTen  aod  atreama  are  abown  in  Une.  aad  hill* 
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Dii£rUken.  bat  for  the  preaent  this  map  will  be  of  great  Krrice  and  importa&ee. 


AKEBIOA. 
Oaiada.  BniTayor-Oeaaal'i  (MIoa.  Otis* 

SectinnnI  map  of  Canada-  Scale  1  :  190,080  or  3  rtat  milea  to  an  inch.  Tnrtle 
MotmtuD  Sheet  (IT),  Went  of  Prin<up*l  Meridian,  reviaed  to  Aogoit  14.  l^CU; 
Sallitan  Lake  Sheet  (69),  Weal  of  Ponrtb  Meridian,  tenaed  to  April  SO.  1903; 
Calgary  Sheet  (St),  Weat  of  FiFth  Meridian,  reviaed  lo  Jnne  4,  1903.  Ottaw*: 
Sarveyur-fieneral'i  Office,  1903.  Ptmmted  bjr  Iha  BvrrejoT-Oenmii  of  Camada. 
Thirac  aheefe  are  new  editiona  revieed  np  to  the  preaent  year.  Tbey  ahitv  trail 
poat-officcB,  townahipa,  railwaya,  and  atationa. 

Dnitad  Butei.  Boatan  and  Maine  bdlni 

Bird'a-Eye  Yieir  frocD  Snuiiut  of  Bfoont  Waahin(!toD,  White  monntaina,  New 
Uampahire.  A  oolonred  lithograph  inned  by  the  Faseeugei'  DoHrtment,  Boatua 
and  Maine  Railroad,  lloaton,  Maaa.     Pretntfi  by  E.  O.  BuUriek,  Etq. 

'eXVEUL. 

World.  Itidi 

Nene,  nennte  Liefemnge-Auagabe  Ton  Stielera  Hand-AtUa,  100  Karlen  in  Knp- 

fentiah,  S3  and  24  Liefeiung.    Qotha:  Juatoa  rerthe*.     Print  60  p/.  eockparf. 

Two  parts  in  one  ouver,  containing  (Not.  29  and  3D)  tbe  >outb-wo«t  aad  aoath-ea 

abeeta  of  a  foar-abeet  map  of  Franca  on  the  smle  of  1  :  1,500,000,  which  have  bei 

revised.  B.ud  N09.  46  and  47.  two  aheeta  of  a  new  map  of  European  Boaaia,  on  the  aca 

of  1  :  3,700,000,  by  H.  Kehnert  and  W.  Habenicht. 

OMun. 

north  Atlantle  and  Mediterranean.  Mateordlogieal  OOi 

Pilot  Cliart  of  the  North  Atlantic  and  MediterraneaQ  for  November,  1903.  London: 
Meleotological  Office.     Prue  Gd.    Prttitlad  by  Um  Mittorclogieal  Office,  London. 

United  SUtei  Charta.  TTnited  Suui  HTdnciapbie  OAi 

Pilot  Charta  of  the  North  Atlantio  Ocean  for  October  and  N'ovember,  and  of  the 
North  Pacific  for  November,  1903.  U.S.  Hydrograpbio  OtSce,  Wuliukgtan,  D.C. 
I'retented  bj/  the  U.S.  Hydrographie  Office. 

N^B.—lt  would  BTWitlr  add  to  the  valiM  of  the  eollMtlau  of  Phot 
gntphn  whloli  luM  boon  astablialud  In  ths  Kap  Boom,  if  all  tlw  TiOkn 
of  th«  8o<det7  who  bitTa  taken  photocraphn  dnring  thatr  toavvlth  wool 
forward  copies  of  tham  to  the  Hap  Onrator,  br  whom  thej  wfll  1 
aoknowledced.  Should  the  donor  have  pnraliasnd  tha  photosraph^ 
will  ba  nsatbl  fbr  ra&ranoe  If  the  name  of  the  photosntphw  and  h 
addraw  are  glno. 
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Abbasbia  ObserTatory,  Cairo,  Rei)ort  on 
the  Meteorological  Observations  made 
at  the,  225  f 
Abbate  Pacha,  Le  Beserroir  d' Assouan  ct 
]e  projet  du  Caual  Abbas  an  point  de 
Tue  sanitaire,  344 1 
Abbe,  C,  Die  Fall-Llnie  der  sudostlichen 

Vereinigten  Staaten,  475  f 
Abbot,  H.  L.,  Climatology  of  the  Isthmus 

of  Panama,  476 1 
Abbot  lake,  North-East  Canada,  179 
Abruzzi,  Duke  of  the,  M.  Cagni,  etc.,  On 
the  Polar  Star  in  the  Arctic  Sea,  lilt 
Abyssinia — 
Aethiopiens    Aussenhandel    und    der 
osterreichischo  Export :  F.  J.  Bieber, 
472 1 
Ethiopie,  I'Angleterre  et  Tltalie:  M. 

Rouire,  107  t 
Expedition  to,  M.  Duchesne-Foumet's, 

213 
Fursohungsreise  in   .   .   .    Siid-Abessi- 
nien,  den  Somali-  und  Qallalandern : 
C.  von  Erlanger,  472  f 
Gli  atti    di    Abba  Yonas:    Conti    C 

Kossini,  714  t 
Portuguese  Expedition  to  Abyssinia  in 
1541-1543  as  narrated  by  Castanhoso, 
etc. :  B.  S.  Whiteway,  107 1 
Acre — 
Contests  boliviano-br^silien  :    le  terri- 

toire  de  TAcre :  L.  Jado^  111  f 
El  contrato  sobre  el  Acre,  228 1 
La  Cuestion  del  Acre  :  A.  D.  de  Medina, 

348 1 
Adams,  C.  C,  The  United  States— Land 

aud  Waters,  109  t 
Adams,  C.  E.,  The  Adjustment  of  Tri- 

angulation  by  Least  Squares,  588  t 
Adams,    F.    D.,    MonterejL^an     Hills — a 

Canadian  Pftrographical  Province,  715  f 
Adams,  P.,  Lindi  und  sein  Hinterland, 

345 1 
Adana,  Cilicia,  363 
Address    to     the    Boyal    Geographical 

Society,  1903 :  Sir  C.  B.  Markham,  1  f 
Ademeit,  W.,  Beitrage  zur  Siedelungs- 

geographic  des  XjLteren  Moselgebietcs, 

103 1 ;  on  the  Settlements  on  the  Lower 

Moselle,  79  § 


Admiralty  Charts,  119 1,  483 1,  598 1 
Admiralty  Surveys  during  1902.  .69 
Adriatic  Sea — 
DasAdriatischeMecr:  W.  Stavenhagen, 
710 1 
iEneas  Sylvius  — 
Enea  Silvio  de*  Picoolomini  in  seiner 
Bedeutung  als  Geograph:  A.  Berg, 

350 1 
Africa- 
Africa,  No.  9.    Memorandum  showing 
Position  of  the  Four  African  Protec- 
torates, etc.,  583 1 

Big  Game  in  Africa,  Preservation  of : 
E.  N.  Buxton,  472  f 

British  Central  Africa  Protectorate, 
Beport  on  the  Trade  and  (ironeral 
Conditions  of,  1902-1903 ;  Major  F.  B. 
Pearce  714  ^ 

British  East :  Agriculture  in,  A.Wby te's 
report,  83  §;  An  Ivory  Trader  in 
North  Kenia:  A.  Arkell-Hardwick, 
107 1 

British  East  Africa  Protectorate,  report 
by  Sir  C.  Eliot,  830  § ;  Beport  by  A. 
Whyte  on  his  recent  travels  along  the 
sea-coast  of,  107 1;  Beport  by  His 
Majesty's  Commissioner  on  the,  344  f 

British  South  Africa  Company,  Ex- 
tracts from  Letters  by  F.  H.  M.,  in 
the  Rhodesian  Service  of  the,  583  f 

Central :  Blue  Nile,  Sport  on ;  or.  Six 
Months  of  a  Sportsman's  Life  in 
Central  Africa :  I.  C.  Johnson,  715 1 

Church  Missionary  Society  for  Africa 
and  the  East,  Proceedings  of,  1902- 
1903. .719 t 

Civiltk  egiziana  tra  i  selvaggi  dell' 
Africa :  A.  Mochi,  472  f 

Deutsche  Afrikaforschung :  H.  Singer, 
107 1 

East  :  Yegetationsformationen  Ost- 
Afrikas :  A.  Engler,  583  f 

Exploration  des  affluents  de  PUbangi, 
etc. :  M.  Coup€,  583  f 

France  dans  l' Afrique  Centrale.  Mission 
Joaland-Meyuier:  Capt.  Meynier, 
346 1 

German  East :  Bericht  des  Hauptmanns 
V.  Beringe  iiber  eine  Expedition  nach 
Buanda,  473 1 ;  Deutsch-Ostafrika  : 
H.Maurer,473t;  Deutsch-Ostafrikas 
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Lageretiitten  nutzbarer  Mioeralien; 
Macco,226t:  Klimatologie  Dcutsoh- 
Ostafrikas :  B.  Fdreter,  473 1 ;  Step- 
pengebieten  Deutsch-Ost-afrikas :  H. 
Sohnurpfeil,  473  f  ;  Ueber  einigo  auf 
den  Plantagen  von  Ost-  und  West- 
Usambara  gemachte  Beobachtungen : 
A.  Zimmermann,  226 1;  Von  der 
Westkiiste  unserer  ostafrikanischen 
Eolonie  :  R.  Kandt,  473  f 
German  South-West:  Geschichte  des 
BUdwestafrikaoischen  Bastardvolkas : 
Leutnant  Gentz,  473 1;  Meioe  Ex- 
pedition ins  nordliche  Kaokofeld  and 
durch  das  Amboland  :  G.  Hartmann, 
345 1 :  Beifie  des  Forstreferendars 
Wiedeburg  nach  Siidwestafrika :  D. 

R.  Dittmer,473t 

Maps  :  Africa  (Intelligence  Division, 
War  Office),  595  f,  723 ;  Graf  Eduard 
Wickenburg's  Reiserouten  in  Ost- 
Africa,  1901.  .596,  723  f;  Karte  von 
Deutsch-Ostafrika :  P.  Sprigade  and 
M.  Moisel,  117 1 :  Mission  Marchand, 
Uaut-Ouhangui,  Babrel  Ghazel,etc., 
Carte  public  sons  les  aaspioes  de  la 
Soci^t(^  de  Geographic  do  Paris  : 
Commandant  Baratier,  73  § ;  Philips' 
Comparative  Series  of  large  School 
Maps:  Africa,  595 1:  Universities' 
Mission  to  Central  Africa  Atlas,  117t 

New  Africa:  E.  Descamps,  319 § 

North :  Colonization  fran^aise  dans  le 
nord  de  I'Afrique  et  la  culture  de 
Tolivier  dans  ancienne  Byzac^ne  (Tu- 
uisie  oentrale)  :  A.  Duponchet,  226 1 

Orthography  of  African  Names  and 
Languages,  583  f 

Portuguese:  Estudo  sobre  a  adminis- 
tra^fto  civil  das  nossas  possessoes 
africanas :  E.  Costa,  108 1 

Portuguese,  East :  Esbo^o  geographico- 
historico  ,  dos  territories  portugueses 
e  entre  o  Indioo  e  o  S'yassa:  V. 
Almeida  d'E9a,  108 1 

Portuguese,  West :  De  Noqui  ao  Cuango, 
uotas  de  viagem :  J.  M.  e  Castro, 
583 1 

South :  Aus  dem  Pionier-Leben  wah- 
rcnd  meines  20-j'ahrigen  Aufenthaltes 
in  Siid-Afrika :  M.  Diesterweg,  346  t ; 
Native  Labour  Question  in :  A.  R. 
Fox,  J.  Macdonell,  and  H.  £.  See- 
bohm,  226t  I  Railway  Development  in 
Federated  South  Africa:  A.  Cooper 
Key,  226  f ;  Resources  of  South 
Africa  :  Sir  E.  Brabant,  715  f 

South-West:  Dr.  Hartmann's  explora- 
tions in,  331  § 

Topograph Ische  Studien  zu  den  Portu- 
giesischeu  Entdeckungen  an  den 
Kiiateu  Afrikas :  8.  Ruge,  225 1, 555  § 

Wost:  Advance  of  our  West  African 
Empire:  C.  B.  Wallis,  584 1;  Cote 
d'lvoirc  et  le  2"  territoire  militaire  et 
la  Cote  d'Or  anglais,  La  delimitation 
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de  la  fronti^re  entre  la  :  M.  Delafooe, 
715 1;  Economic  Development  of 
West  Africa:  E.  D.  Morel,". 545;  Ex- 
ploitation du  Ck>ton  en  Afrique  occi- 
dentale:  E.  Baillaud,  346  f;  Nigo- 
Beoue-Tchadsee-Expedition.  "Bim 
nach  Bomu,  E.  A.  Stanton,  715 1 
West-Afrika :  M.  Sohanz,  554  § 
Work  of  the  Afrioan  Society.  Pres- 
dential  Address :  Sir  H.  H.  J<djisloD, 

583  t 
Agassiz,  A.,  On  the  Formation  of  Barrier 
Beefs  and  of  the  Different   Tjpes  of 
Atolls,  89§,  112 1 
Ahlenius,  K.,  AngermanillfTenB  fMomr 
rilde,  223 1  >'  on  the  Basin  of  the  Anger- 
man  River,  Sweden,  563  § 
Aimara  Indians,  Bolivia,  603  and  note 
Ain  Valley- 
Terrains  glaciaires  des  ▼allocs  de  FAin 
et  de  ses  principaux  afBaents,  Contri- 
bution k  IVtude  des :  A.  Delebeoqoe, 
222 1 
Ala-Dagh,  Cilicia,  390 

o 

Aland :  J.  G.  Schoener,  467  f 
Alaska — 
Alaska  Boundary,  The  :  Col.  Sir  T.  H. 

Holdioh,  674  • 
Boundary  between  Canada  and  Alaaks, 

Convention  ...  for  the  adjnstmeDt 

of  the,  227 1 
Boundary  between  Canada  and  AJaaka. 

584 1 
Ketchikan  Mining  District,  Preliminary 

Keport  on  the  :  A  H.  Brooks,  346  f 
Maps :  British  Case,  Alaska  Bonndarj. 

Atlas  of  Maps,  etc.  (Boundary  Cob* 

mission),  482  f 
Mining  region  of,  surveys  of,  214 
Mountains  on  Unimak  Island,  Alaaks: 

F.  Westdahl,  108  f 
Opening  of  the  Alaskan  Territory :  E 

£merson,  108 1 
Seward  Peninsula  in,   A.    £.   Broolci' 
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Recent  Changes  on  Long  Island,  228 1 
Bug!   Language,    British    New  Guinea, 

Vocabularj  of  the,  717 1 
Buidhe,  Loch,  Bathymetrical  Survey  of, 

249 
Bulgaria— 

Yolksz'ahlungsstatistikdes  FUrstentums 
Bulgariens,  339 1 

Weingartenflaebe  Bulgariens,  222 1 
Bulghar  Maden,  Cilicia,  412 
Bnndelkhand,  Western,  History  of:  C.  A. 

Silberrad,  713  f 
Buoge,  A.  v.,  Einige  Worte  zur  Bodeneis- 

frage,  230  f 
Burohard,  O.,  Das  Klima  von  Apia  (Samoa- 

Inseln),  348 1 
Burden,  Major,  award  to,  100 
Bur  Nor,  Mongolia,  505 
Burrows,  A.  T.,  The  Chinook  Winds,  347  f 
Burton,  E.  N.,  Preservation  of  Big  Gkune 

in  Africa,  472 1 
Burton,  Major  R.  G.,  Invasions  of  India, 

713 1 
Bury,  J.  B.,  The  Itinerary  of  Patrick  in 

Connaught,  580  f 
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Cabinda  and  the  French  Congo,  fh)ntier 

delimitation  of,  86  § 
Cabinias  Indians,  Bolivia,  637 
Cables — 

All  Red  Line,  The  Annals  and  Aims 
of  the   Pacific   Cable    Project;    G. 
Johnson,  480  f 
Caca  Rio,  or  Sanes,  Bolivia,   606,  607; 

rock  carvings  in  the,  606,  607 
Cadell,  H.  M.,  The  Development  of  the 

Nile  Valley,  226 1 ;    Note  on    buried 

River  Channel  of  the  Almond,  712  f 
Cadi^re,  R.  P.,  Les  lieux  historiques  du 

Quang-binh,  581  f 
Caj^^ni,  U.,  A  pied  et  en  traineau  vers  le 

Pole  Nord.  477  f 
Caix,  K.  de,  Questions  de  ohemins  de  for 

indo-chinois,  224 1 
Calendars  and   Constellations,  Ancient: 

Hon.  E.  M.  Plunket,  589  f 
California — 

Coast  Bierra  from  California  to  Panama : 
M.  H.  McAllister,  474 1 

Klamath    Mountain     Section  ;    J.    S. 
Diller,  109 1 

Maps :  State  of  California,  showing  the 
Three  Principal  Factors  in  the  Water- 
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Supply :  F.  S.  Kelsej  and  M.  Maasos, 

list 

Photographs  of  the    Vosemite  Valley: 

J.  F.  J.  Archibald,  120  f 
Sierran  Valleys  of  the  Klameth  Begkm : 

O.  H.  Hershey,  109  f 
Siskiyou  Mountains^  CaUfomia,  Birdi 
of  the;  a  Problem  in  I>iBtribation : 
M.  P.  Anderson  and  J.  QrinDell,7l6t 
Trade,  Agrioultnze,  etc.,  of  NeTadimetc. 
(Foreign  Office  Rep.),  347  f 
Calle  Bolivia,  628  and  note 
Calvados — 
G^logie  du  pays  de  Cin^lais  (Oalfs- 
doe) :  A.  Bigot,  389 1 
Cambas  or  Chunchos  Indiana,  603  noie 
Cambridge,  Geography  at,  3 
Cameron,  W.  E.,  Additiona  to  the  Geo- 
logy of  the  liaokay  and  Bowen  Dis- 
tricts, 477 1:  Recent  Mining  Develop- 
ments on  the  Ravenswood  Gold  Fid^ 
477 1:   Report  on  the  Kansaioo  Hills 
Mineral  Field,  477  f 
Campbell,  C.  W.,  Jonmeya  in  Mongolia, 

485» 
Campbell,  M.  R ,  Reoonnaiaaanee  of  iht 
Borax  Deposits  of  Deatli  Valley  and 
Mohave  Desert,  585  f 
Campbell,  W.,  Formosa  under  the  Dnteh, 

582 1 
Campbell,  W.  D.,  Notes   on   Anrifexoni 

Reefs  of  Cue  and  Day  Dawn,  717  f 
Canada — 
American  Invasion  of  North-Western 
Canada :  C.  Hanbnry- Williams,  227  f 
Barren    Ground    of     North  -  Easfeen 
Canada  to  the  Arctic  Coast,  Thxoogh 
the ;  D.  T.  Hanbnry,  178  ♦ 
Boundary  between  CanadLa  and  AUfW 
584 1;  Convention  ...  for  the  Ad- 
justment of  the,  227  f 
Canada  and  its  Trade   Bootes-  G   B. 

Church,  109 1 
Canadian  Boundary :  Hon.  J.  W  Foster 

109 1 
Canadian  Rockies,  Olimbe  and  Explora- 
tion in  the:  H.  Btutfield  and  J  N 
Collie,  584 1 
Canadian  Rockies,  On  some  Rock- 
specimens  collected  by  F.  Whvmper: 
T.  G.  Bonney,  584 1  *^ 

Climbs  among  the  Highest  Canadian 

Rockies :  J.  Outram,  346  f 

Geological  Survey  of,   Annual  Report 

(New  Series),  vol.  xii.     Reports  A 

B,  C,  G,  I,  J,  M,  O,  R,  S,  1 899 . .  715  f 

Granary  of  the  Empire:  K.  Machrar. 

584 1 
Grand    Trunk    Pacific     Railway'  Ex- 
tension :  A.  Begg,  584  f 
Historical     Publications    relating    to 
Canada,  Review  of:    G.    M.  Wrong 
and  H.  H.  Langton,  584  f 
Maps :  Map  of  the  Dominion  of  Canada. 
1903  (Dept.  of  the  Interior,  Omada), 
597 1;  Map  showing  the  Railways  of 
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Canada,  1903:  A.  U.  Almon  and  J. 
B.  Spenoe,  596  f;  Sectional  Map  of 
Canada  (Surveyor  •  General  of  Can- 
ada), 118 1,  234  t,  353 1,  597 1 ,  724  f 
Monterejnan  Hilla,  a  Canadian  Petro- 
graphical  Province :  F.  D.  Adam8,715  f 
Photographs  of  the  Canadian  Bockies : 

H.  Woolley,236t 
Six   Weeks    in    the  Canadian    Rocky 

Mountains:  H.  Woolley,  227 f 
Tides  and  Currents  in  Canadian  Waters, 

Survey  of:  W.  B.  Dawson,  474 1 
Who  should  Emigrate  to  Canada?  T. 
A.  Haultain,  346  f 
Canary  Islands— 
lies  Canaries  et  les  Parages  de  Pfiche 

Canariens :  A.  Taquin,  344 1 
Bcflexiones  acerca  del  origen  del  suelo 
Canario  :  J.  M.  Qonzilez,  715  f 
Cangalli,  Bolivia,  606  and  note 
Cannibalism — 

KannibalismuB :  A.  Sokolowsky,  1131 
Cantal— 

Le    Cantnl    Guide    du    Touriste,    du 
Xaturalisto,  etc. :  M.  Boule  and  'L. 
Farges,  710  f 
Cape  Colony — 

Cape  of  Good  Hope  Civil  Service  List, 

1903 :  E.  F.  Kilpin,  107 1 
Masnetio    Elements   at   the    Cape  of 
Good  Hope  from  1605-19OO:  J.  C. 
Beattie  and  J.  T.  Morrison,  472  f 
Cape  York  Peninsula,  West  Coast  of,  etc., 

C.  F.V.Jackson,  lilt 
Capri,  island  of,  changes  in  the  level, 

122;  Grottoes  of,  129-131 
Caquiahuaca,  Mt.  Bolivia,  612 
Cardew,  J.  H.,  The  Importance  of  Federal 

Hydrography,  586 1 
Caroegie,    Hon.    D.    W.,   Letters    from 

Nigeria  of  the,  321  § 
Carney,  F.,  A  Type  Case  in  Diversion 
of  Drainage,  347 1 ;  The  Domeatioation 
of  Ginseng,  113  f 
Carolina — 

North :  Internal  Improvements  in  North 
Carolina    previous   to  1860:    C.  C. 
Weaver,  347  f 
South :  Frost  formation  over  the  coast 
region  of  South  Carolina,  Some  pecu- 
liarities in :  L.  X.  Jesunofsky,  109  f 
Caroline  Islands — 
Boricht  des  Vizegouverneurs  Berg  fiber 

eineu  Besuch  der  Trukinseln,  348  f 
Etlinographische    Beitrdge    iiber    die 
Karolineninsel  Yap :  A.  Senfft,  229  f 
Carpentaria,  Gulf  of,  Geological  Investi- 
gations in  the :  C.  F.  V.  Jackson,  463  § 
Carpenter,  J. :  see  Nasmyth,  J. 
Carpini,  John  de  Piano,  The  Text  and 

Versions  of,  etc. :  C.  R.  Beazley,  556  § 
Carrara — 

Carrare :    la   cit^  du    Marbre :    B.   do 
Brontelles,  579 1 
Cartography — 
Carta  nautica  del  sccolo  xv.,  Un  parti- 
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colare  notevole  in  una:  C.  Errera, 

list 

Cartografia  ufficiale  negli  Stati  modemi, 
Origini  e  progressi  della:  A.  Mori, 

588 1 
Travaux  ex^cut^s  en  1902,  Rapport  sur 

les  Service  Geographique  de  I'Arm^, 

588 1 
Casa  degli  Spiritl,  ancient  building  of, 

145 
Cassel,  C.  van,  Geographic  ^oonomique 
de  la  Haute  C6te  d*Ivoire  Occidentale, 
345 1 
Castelnau,  P.,  Observations  sur  des  ph^- 

nom^DCs  de  glitciation  en  Corse,  839 1 
Castex,  R.,  Le  nouveau  port  de  Saigon, 

581 1 
Castiau,  M.,  En  Syrie,  225 1 
Castro,  J.  M.  de,  De  Noqui  ao  Cuango, 

notas  de  viagem,  583  f 
Caucasus — 
G^eologisch  -  petrographische    Untersu- 

ohungen  im  Bereich  des  Massivs  und 

der  Auslaufer  des  Kasbek :  F.  Loew- 

inson-Lessing,  106  f 
Industry  of  the  (Foreign  Office  Bep.), 

471 1 
Photographs  of:  H.  Woolley,  236 f 
Sammlungen   des   Kaukaslschen   Mu- 
seums ito  Vereioe :  G.  Badde,  106  f 
Tea  Industry  of  the  Caucasus,  565  § 
Caupolican  Bolivin,  Expedition  to,  1901- 
1902 :   J.   W.    Evana,  601  • ;    Climate 
of,  639;    Positions  of   places  in,   641 
note 
Celebes — 
Explorations  in:   P.  and  F.  Saraain, 

458 1 
Beisen  der  Herren  P.  und  F.  Sarasin 

in    der  siidostlichen    Halbinsel  voo 

Celebes,  458  §,  471  f 
Ueber  die  To&la  von  Stid-Celebes:  P. 

undF.  Sarasin,  343 1 
Ceylon — 
Botany   of   the   Ceylon    Patanas :   J. 

Parkin  and  H.  Pearson,  581  f 
He  de  Ceyltin :  Prince  Ibrahim  Hassan, 

224 1 
Nilgalaweddas   in    Ceylon:   L.   BUti- 

meyer,  342 1 
Pearl  Fisheries  of:   W.  A.  Herdman, 

105 1 
Photographs  of:  F.  Sternberg,  354  f 
Chaco— 
Pracolumbische  Wohn-  und  Begr&bnis- 

pl&tze   an    der    SQdwestgnrenze   von 

Chaco :  E.  Nordenskiold,  229  f,  347 1 
Chad,  Lake — 
Exploration  des   lies  du  Tchad :    M. 

Desteoavc,  212§,  473t 
Exploralioos   and    geographical  work 

under  Colonel  Destenave,  212  § 
German    Expedition   to    Lake    Chad, 

568  § 
Mission    Scicntifiqno  an  Chari  ct  au 

Tchad :  A.  Chevalier,  473  f 
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Chad,  Lake— oan/tnMed. 
Pats  da  Tchad  ct  rEuiope:  H.  LoriD, 

227 1 
Ohagao-balgaf ,  Mongolia,  491 
Ghagan-hota,  Mongolia,  494 
Chagres  river,  678,  680 
Ghahar  CotiDtry,  Mongolia,  490 
Chaix,  E.,  SouTenira  d'une  excunion  k 
bicyclette  dan    le    dtert  an  8iid   de 
BUhra,714t 
Chalikiopoaloa,  L.,  SiUa,  die  OaihallHnael 

Kreto*8, 104 1 
ChalUmger,    ELM.S.,  MagneUc   Obaerra- 

iiona  carried  on  bv,  440 
Chalmera,  late  J.,  Bngilai,  Britiah  New 

Gainea,  Xotea  on  the,  717 1 
Chamonix  and  the  Range  of  H ont  Blano : 

E.  Whymper,  222  f 
Ghandra  Daa,  Sarat,  G.  Sandberff,  and 
A.  W.  Heyde,  A  TibetanEngliah  Dio- 
tionarj  with  Sanskrit  Synonyms,  590  f 
Ghang-chia-ku  or  Kalgan,  Mongolia,  489 
Ghapman,  R.  W.,  A  Simple  form  of  Tide 

Predictor,  718 1 
Gharot,  J.,  Nordenakidld  relief  expedition, 

703 
Charts,  New- 
Admiralty,  11 8  >»  483 1, 598 1 ;  oanceUed, 
119t,  483 1,  599 1:  corrected,  119 1, 
484 1,  599 1 
Pilot  Ghart  of  the  North  Atlantic  and 
Mediterranean  (Met.  Office,  London), 
119 1,  235 1.  354  f,  599 1,  724  f 
United  States  Pilot  Charts,  120  f,  285  f, 
354 1,  724  t 
Chayannes,  K.,  Lea  denx    pins  anciens 
sp^mens  de  la  oartograpnie  chinoise, 
581 1 
Gheadle  Coal  Field,  Geology  of  the :  G. 

Barrow,  470  f 
Ch'eng  Tn  Plain,  Irrigation  of  the:  J. 

Vale,  581 1 
Ghepo :  iee  Bayamo 
Chesnay,  G.  B.  do,  Le  Pays  de  Maka- 

bana,  473 1 
i^heTalier,  A.,  Exploration  du  Dar  Banda, 
569  §,  583 1;    Mission  Scientifiqno  an 
Chan  et  au  Tchad,  85  §,  473  f 
Cheviot   Hills,    On    the    Evidence    for 
Glaoier-Klammed  Lakes  in  the:  P.  F. 
Kendall  and  U.  B.  Muff,  580  f 
ChUe— 
Chileniflch-Argentinische    Grensgebiet 
unter   besonderer    Beriicksiohtigung 
Patagonieos:  H.  Steffen,  476 1 
Kntschtidnng   im  argentinisch-ohilen- 
ischen  Grenzstreit :  B.  Hauthal,  110  f 
KlLma  voo  Sudchile :  C.  Martin,  110  f 
Ret^eland  des  argeotiniiioh-chileDischen 

Grenzstrcites :  P.  Stange,  110  f 
Valkangebtete   in  Chile    nnd  Argen- 
tinien :  R.  Hauthal,  47G  f 
Chi-li  plain,  Mongolia,  486 
China — 
Cartographie  chinoise,  Les  deux  plus 
anciens  specimens  de    la:    E.   Cha- 
vaones,  581  f 


( 'h  ina — con/M  ua^. 
China  Field  Force.  1900-1901,  Bepa 
on  the  Medical  Historj  of  the  Obb 

paign,  105 1 
China  Past  and  Present :  £.  H.  Pkrkei 

712 1 
Chinesiacha  Tbeelmndtrl :    P.  Kiinsd 

224 1 
Denomina^oee  dadsM  peloe  ehioe«s  a 
sen  pail,  ao  Japlo  e  bob  prioeipae 
paizes  enropens,  105  f 
Eisenbahnbanten  in  China :  too  KleisI 

470 1 
Great  WaU  of  China :  G.  £.  D.  Blaek 

82§,  105t 
Journal  d*un  OfBoier  da  Corps  Expf 

ditionnaire  de  GhiDe,  470  f 
Map  of  Sonth-Weat  Ghina»  tn  aeooo 
pany  Captain  Ryder's  paper.  Note  oi 
195 
Maps:  China  and  Japan,   £mpires  ol 

721 1 
Mission  Hourst   sur    le    fleuTe   Bleu 

Lieut  Honrst,  713 1 
Post  roads  to  Mongolia,  488 
Stone  Fifforea  in    China,    letter  froi 

H.  W.  Trinder  on,  338 
Stone  Figures  in  North  Cliina,  S.  i 

McFarlane's  account  of,  210 
Trade  of  China,  Report  on,  and  Abatrai 

of  Statistics,  1902.  .713  f 
Vari^tes    Sinologiqaes      No.    22  :    1 

Tschepe,712t 
Western,  Lolos  and  Other  Tribea  o( 
A.  Henry,  712 1 
Chinese  Empire — 
Soclete'   des    Missions-Etrang^res :  I 
Launay,  718 1 
Chinese  Turkestan,  Japanese  £xpeditio 

to,  566 
Chinook  Winds :  A.  T.  Borzowa,  347  f 
Ghirin  Gol,  Mongolia,  500 
Chirique,  Sierra  de,  678 
Chiriqui,  laguna  of,  681 
Chiriqui  volcano,  height  of,  678 
Chiromo,  altitude  of,  i24 
Chisholm,  G.  G.,  Handbook  of  Commercis 
Geography,  4th  ed.,  589  f ;    Stanford* 
Compendium  of  Oiognkphj :    Soropc 
204  § 
Chitral  and  Gilgit  rivers,  Water-partioj 

between  the,  G.  Leslie  on  the,  328 
Choate,  Hon.  J.  H.,  remarks  on   **Foiu 
Years*  Arctic  Exploration,  1898-190S;' 
671 
Chogo  Lungma,  Himalayas,  542 
Chota  Nagpore,  A  Little-known  Province 
of  the  Empire  :  F.  B.  Bradley-Birt,224l 
Chough's  pond,  Newfouodland,  310 
C'huonu,  Bolivian  Cordillera,   height  of 

602  and  noU 
Chunchos  or  Cambas  Indians,  603  note 
( ^hupiamonas  valley,  Bolivia,  616,  617 
Church,  Colonel  G.  E.,  remarks  on  *•  Ex- 
pedition to  Caupolioan   Bolivia.  19<)1- 
1902."   642,    645;     The    Republio   ol 
Panama,  676  * 
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Chnrcb,  G.  £.,  Canada  and    iU  Trade 

BouteB,109t;  remarks  on**  Journey  Bin 

Mongolia,*'  518,  520 
Chnrch  Missionary  Society  for  Africa  and 

the  East,  Proceedings  of,  1902-1903. . 

719 1 
Chu-yung-kuan,  archway  at,  488 
Gilicia — 

Cilicia :  F.  X.  Sohaffer,  225  f 

Cilioian   Gates   Pass,  868,  869,  |378  ; 
roads  to  the,  368,  374 

Tarsus  and  the  Great  Taurus  Pass: 
W.  M.  Ramsay,  357  ♦ 
Clancy,  J.  C,  Aid   to   Land-surrey ing, 

588 1;  Calculating  Tables  in  English, 

588t 
Clapai^de,  A.  de,  Le  XXIII.''  Congr^ 

Gk>graphique  fran9aiB  et  le  Mill^naire 

de  la  Ville  d'Oran,  107  f 
Claude,  — ^  Di^go-Suarei,  point  d'appui 

de  la  flotte,  473  f 
Clemow,  F.  G.,  The  Geography  of  Disease, 

114  t,  559  § 
Clifford,  H.,  The  Earliest  Exile  of  St. 

Helena,  350  f 
Climatology,  Handbook  of:  J.  Hann,  75  §, 

112 1 

Climbing,  Observations  on  the  Physiology 
and  Hygiene  of :  B.  C.  Larrabee,  480  f 

Clowes,  W.  L.,  The  Royal  Navy,  231  f 

Coal,  Growth  and  Direction  of  our  Foreign 
Tnde  in  Coal  during  the  last  H^f 
Century  :  D.  A.  Thomas,  718  f 

Cucha-quin-grai,  Lake,  Bolivia,  630 

Cockerell,  C.  B.,  Travels  in  Southern 
Europe  and  the  Levant,  114  f 

Cocofl,  Rio,  Bolivia,  624 

Coghlan,  T.  A.,  New  South  Wales  Statis- 
tical Register,  586  f 

Cojata,  Bolivia,  630 

Col^pteres  bostrvchides.  La  distribution 
ff^ographique  des :  P.  Lesne,  589  f 

CoUn,  P..  Travaux  astrooomiques  et 
magn^tiques  k  Madagascar,  583  f 

Collet,  O.  J.  A.,  Le  tabao  2i  Sumatra, 

471 1 

Collier,  A.  J.,  A  Reconnaissance  of  the 
North -Western  Portion  of  Seward 
Peninsula,  Aladca,  474  f 

Cologne — 
Beitr'age     zur    Wirtschaftsgeographie 
und    Wirtschaflsgeschichte   der    stadt 
Koln  und  des  Rheinlandes,  468  f 

Colombia — 

Anales  diploma ticos  y  consulares    de 
Columbia :  A.  J.  Uribe,  110  f 

Colon,  Bay  of,  682 

Colorado,  Grand  Canon  of  the,  re- survey, 
by  F.  E.  Matthes,  215  § 

Colquhoun,  A.  R.,  Asia  in  Transforma- 
tion, 581 1 

Columbus — 

Christopher  Columbus,  His  Life,  Work, 

etc  :  J.  B.  Thacher,  231  f,  589  f 
Columbus  and  Toscanelli,   Letters  to 
Sir  C.  Markham  and  to  C.  R.  Beazley, 
with  an  Introductory  Note  and  the 


Columbus — ooniinued. 

Bibliography   of     the    Controversy, 

list 

Toscanelli  )t  Christophe  Colomb,  La 
Lettre  de :  J.  Mees,  350 1 

Toscanelli  and  Columbus,  A  Letter  from 
Sir  C.  Markham  and  Reply  from  H. 
Vignaud,  350  f 
Commerce — 

Points  strat^giques  oommeroiaux  :  Mar- 
quis de  Barth^lemy,  350  f 
CommersoQ,  P.,  der    Naturforscber   der 

Expedition  Bougainvilles :  F.  Moewesy 

480 1 
Compass — 

Leggenda  dt  F]a?io  Gioia  inventors 
della  Buisola :  P.  T.  Bertelli,  112  f 
Congo — 

British  Case  in  French  Congo :  E.  D. 
Morel,  344 1 

IMlimitation  Congo-Cameroun,  Rapport 
Bur  les  travaux  de  la  Mission  f  ran^ise 
de :  Dr.  Cureau,  227  f 

Expedition  du  Bourg  de  Bozas  dans  le 
bassin  de  TUele,  344  f 

Exp^ition  Portuj^aise  au  Congo  en 
1512 :  J.  Mees,  225 1 

French :  Aus  Franzosisch^Congo :  A. 
Chevalier,  583  f;  Du  Congo  au 
Tchad:  C.  Avon,  473 f;  Exploration 
scientifioue  dans  les  ^tats  de  Snoussi, 
Sultan  du  Dar  el-Kouti :  A.  Cheva- 
lier, 569  §,  583 1;  Frontier  between 
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dentscben  Scbutzeebiete  in   Afrika 

nnd  der  S&dsee,  351 1 
Deutscbe  Kolonial-Gesetzgebung,  351 1 
Die  deutscbe  Kolonial-Gesetzgebung. 

Dritter  Tbeil,  Vierter  Tbeil,  Fiinfter 

Tbeil :  A.  Zimmermann,  590  f 
Eartograpbiscbe    Arbeiten    uber    die 

deutscben  Scbntz>rebiete :  H.  Singer, 

590  t 
Report    for    1901-02   (Foreign    Office 

Rep.),  351 1 
Germany — 
Agricultural  Instruction  in  Germany, 

etc.  (Foreign  Office  Rep.),  468 1 
Bodensees,  Zwei  Seen  in  der  Moranen- 

landscbaft  des :  W.  Ualbfass,  840  f 
Deutscbe   Nordseekiiste    in  alter  und 

neuer  Zeit:  H.  Toepfer,  468  f 
Flnssdicbte  und  ibre  Bedingtbeit  in 

Elbsandsteingebirge,  etc. :  H.  Feld- 

ner,  468  t 
Halopbilen     Pbanerogamen     Mittel- 

deutscblands :  A.  Scbutz,  711 1 
Historiscbe  Geograpbie  Deutscblandd 

im  Mittelulter :  B.  Knull,  711  f 
Hydrocbemiscbe  Untersucbungen  des 

Wiirm-,  Eocbel-  nnd  Walcbensees : 

J.  Gobbing,  103 1 
Lakes:    Einstarzbecken    am  Siidrand 
des    Harjes,  Ueber :    W.    ^ibfass, 

711 1 
Maps:   Karte  des  Deutscben  Beicbes, 

593 1 ;   Verbreitunp  der  Wind-  nnd 

Wassermotoren  in  Deutscben  Beicb  : 

O.  Krtlmmel,  593 1 
Sonnenscbeindauer-Karte  fQr  Dentscb- 

land.  E^twnrf  einer:   A.  Eiobhoru, 

468t 
fiorben  in  Deutscbland :  J.  Reiner,  468  f 
Vnlcaniscbe  Vorrifs  und  Seine  Bezie- 

bnngen  zum  vulcaniscben  Reise  bei 

Nordlingen  :  W.  Branco,  711 1 
Gerrare,  W..  Greater  Russia,  206  § 
Geyer,  F.,  Topographic  und  Gescbicbte 

der  Insel  Euboia,  104  f 
Gibson,  W.,  see  Straban,  A. 
Gilbert  Islands — 
Ocean  Island,  Notes  on  :  F.  R.  Gowper 

Reed,  348 1 
Paanopa  or  Ocean  Island  and  Nauru 

or  Pleasant  Ltland,  Gilbert  Group, 
Notes  on  the  Zoology  of,  348  f 

No.  VI. — December,  1903.] 


Gilgit  and  Gbitral  Rivers,  Water-parting 

between  the,  G.  Leslie  on,  328 
Gimdnez,  J.  V.,  La  perforacidn  del  tiinel  del 

Simpldn,  469  f 
Ginseng,    The    Domestication    of:    F. 

Carney,  113  f 
Giorra,  Loob,  Batbymetrical  Survey  of, 

537, 589 
Girardin,  P.,  Sur  un  projet  de  Gorpus 

topograpbique  du  monde  ancien,  350  f 
Giraud,   J..   LMvolution    oompai^e   des 

Sables,  470  f ;  Terrasses  fiuviales  de  la 

Nouvelle-Angleterre,  475 1 
Giraud,  M.,  Sur  T^tat  actuel  du  volcan  de 

la  montagne  Pelde,  476 1 
Giteranipata  Mountain,  Bolivia,  height 

of,  619 
Glacial  Epoch — 

Kritik  der  Interglaoial-Hypotbese :  W. 
Wolff,  112 1 

Yoorgestelde  eenheid  van  bet  Ijstijdvak: 
J.  Lori^,  230  f 
Glacial  Period  and  Modem  Geography : 

R.  H.  Whitbeck,  109  t 
Glaciers — 

Commission  fran^aise  des  glaciers:  C. 
Rabot,  r)88 1 

Contribution  of  Glaciers  to  the  River 
disoluurgo,  Signor  Fantoli*s  researches, 
90  § 

Glaciers,    The    Variation    of:    H.  F. 

Reid,  718t 
Pencks  none  Glazialstndien :  S.  Giin- 

ther,  112t 
Science  of,  Dr.  Krebbiel  on  the,  219  § 
Variations   P^odiqnes  des  Glaciers: 

Dr.  Finsterwalder  et  E.  Mnret,  112 1 

Glasgow,  Map  of  the  County  and  Ciij  of, 

and  the  Vicinity:  A.  B.  Maedcmald, 

593 1 
Globe,  Sixteenth-century,  L.  Boeenthal 

on,  578 § 
Godwin- Austin,    Lieut.-Colonel    H.    H.. 

letter  from,  on  the  Survey  of  the  Mus- 

tagh  Range,  707 
Goegg,  G.,  he  Percement  du  Simplon, 

G80t 
Goeldi,  E.  A.,  Against  the  destruction  of 

White  Herons  and  Red  Ibises  on  the 

Lower  Amazon,  228 1 ;  Estudos  sobre  o 

desenvolvimentoda  Arma^ao  dos  Veados 

galbeiro  do  Brazil,  110 1;  Maravilhas 

da  natureza  na  Ilba  de  Marajo,  llOf 
Gold,  The  Flood  of :  H.  W.  Segar,  589  f 
Gold  Ck)ast— 

Ewabu,  a  Territory  in  the  Gold  Ck)ast 
Colony,  A  few  Notes  on :  W.  Perre- 
gaux,  583  t 

Photographs  of  the :   T.  H.  Worsnop, 
120 1 
Gold th wait,  J.  W. :  see  Huntington,  E. 
Gonzalez,  J.  M.,  Reflex  iones  acerca  del 

origen  del  suelo  canario,  715  f 
Gordon,  M.  O.,  The  Geological  Stmotnre 

of  Monzoni  and  Fassa,  577  f 
Gore,  J.  H.,  A  Bibliography  of  Geodesv, 

478 1 
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Gore,  (k>IoDel  SL  G.  0.,  Extracts  from 
Narrative  Reports  of  the  Survey  of 
India,  1900-1901. .713 1 

Graber,  H.  V.,  Geograpbiecb-Geologpsches 
aus  demob^oeterreichiBchen  Donautale, 

102 1 
Graebner,  P.,Die  VegetatioDsbediDgungen 

jiiogerer  UDd  dlterer  Gebolzpflanzen  in 

der  Ileide,  230  f 
GrampiaDB.  Buildiug  of  tbe,  P.  Macnair 

on  the,  698 1 
Grant,  Alexander,  His  Autobiography  and 

Letters :  G.  Smith,  282  f 
Grass  Heath  of  Yorkshire,  158 
Grasso,  G.,  Australian!  indigeni  cd  Aus- 
tralian! britannici,  etc.,  348 1 
Gravity — 

Anomalies  do  la  pesanteur  dans  oer- 
taines  regions  instables :  F.  de  Mon- 
tessus  de  Ballore,  112t 
Gravity  Determination — 

Bestimmung  der  Schwerkraft  auf  dem 
Atlantischen    Ozean :    O.    Hecker, 

350 1 
Greely  fjord,  Arctic,  46 
Greely  Arctic  expedition,  original  records 

and  private  papers  of  the,  rescue  of, 

649 
Green.  A.  O.,  Timber  Industry,  Tasmania, 

717  t 
Greon  Mountain  Region,  Structural  De- 
tails in  the :  T.  N.  Dale,  585  f 
Greenland — 

Erhvervs-og  Befolkninge-Forholdene  i 

Gr0nland :  G.  Byberg,  587 1 
Greenland  archipelago,  northern  limit 

of,  658 
Jakobshavns  •  Gletscbers,    Ueber    die 
Scliwankungen  des:   M.  C.  Engell, 
587 1 
Northern  coast  of,  character  of,  667; 

fauna  of,  667,  671 
West,  Danish  expedition  to,  702 
Windverhaltoi^e  im  Sommer  sn  der 
Kiisto  von  Gronland :  M.  C.  Eugell, 
587 1 
Green  way,  T.   ('.,  and  H.  T.  Phillipps, 
Notes  on  the  Geological   Features  of 
Southern  Yorke  Peninsula,  111  f 
Gregory,  R.  A.,  remarks  on  Geographical 

Education,  553 
Greifeswald  Geographical  Society — 
Zum  20  j&hrigen  Bestehen  der  Geo- 
graphischen   Exkursionen  der  Geo- 
gruphischen  Gesellschaft  zu  Griefs- 
wald :  R.  Credncr,  590 1 
(vrey,  G.,  Maps  showing  Exploration  and 
Diecoveiies:  Tanganyika  Concessions, 
Ltd.,  117 1 
Grierson,  P.  J.  H.,  The  Silent  Trade.    A 
contribution  to  the  Eaily  History  of 
Human  Intercourse,  589  f 
Grindelwald.  A  Plestsure-Book  of :  D.  P. 

Rhodes,  580  f 
(irrinnell,  J.  :  »ee  Anderson,  M.  P. 
Griqualand     East,     Volcanoes    of :     E. 
Sehwarz,  472  f 


Grubb,  Sir    H.,    Some     New    Fomi 

Geodetical  Instraments,  l]2t 
Grundy,  G.B.,  Murray's  Handj  Claa 
Maps,  The  Eaatem  flmpirefi,  118t 
GscU,  8.,  Enquete  administrative  wm 
tnivaux     hydrauliquca       anciens 
Alge'rie,  714  f 
Guanay :  tee  Huanaj 
Guatemala — 
Journey  in  Guateinala,  Notes   da 
a:  (f.Ei9en^586t 
Guerlac,  O.,  Cuba  sous  rAdmioiatra 

Am^ricane,  110 1 
Guiana,  Dutch — 
Expedition  to   the    Saramaoca    Ri 

under  A.  J.  van  Stock um,  217  § 

French  :  La  Guyana  Frao9ai8  an  p 

de  vue  eVonomiquc  :  ii.  id  esse,  71 

Goninie-expeditie :  J.  H.  van  Hasi 

717 1 

Guillarmod,  J.  J.,  Un  record  dans  FHi 

la.va,  581  f 
Guiilaumc,  St. :  s^e  Portillo,  P. 
Guinea — 
French:   Hante-Goinee    fran^iiae, 
avenir    agricole  :     C.     Van     Caa 
473 1 
Handel    an    der    Gnineakuste    im 
Jahrhundert :  G.  Henning,  474  f 
Guinea,  Gulf  of — 
Commission  fran^aise   de    d^imitai 
dn  golfe  de  Guinea :  Lieut.  Dul 
584  t 
Mission  du  Golfe   de   Guin^:    Li< 
Duboc,  108 1 
Gunther,  F.,  Der  Harz,  578  f 
Giinther,  R.  T.,  Earth-movements  in 

Bay  of  Naples,  121  ♦,  269  * 
Giinther,  S.,  Pencks  neue  Glazialstud 

112 1 
Guppy,  H.  B.,  Observations  of  a  Natun 
in    the    Pacific.      Vanna    Leva,    1 
586 1 
Gurara  region,  Sahara,  -461 


H. 


Haack,  H.,  Geographen-Kalender.  X 
557  § 

Heard t,  V.,  Die  Kartographie  der  Balk 
Halbinsel  im  XIX.  Jalirhundette,  3^ 

Haas,  H.,  Deutsche  Nordaeekuste,  ¥t 
ische  Inseln  und  Helgolaud,  578*  t 

Haeselbarth,  A.  C,  Culebra  Lsland,  47( 

Halbfass,  W.,  Investigations  of  the  La 
of  the  Hohe  Tatra,  81  § ;  Ueber  Ei 
turzbccken  am  ^^iid^aDd  des  Hara 
711 1;  Zwei  Seen  in  der  Moranenlai 
schaft  des  Bodenaees,  310  f 

Hall,  C.  W.,  Geography  and  Geology 
Minnesota,  847  f 

Hall,  R.  N.,  Great  Zimbabwe,  474  f 

Ha-long,  La  baie  d',  582  f 

Hamilton,  A.,  List  of  Papers  on  t 
Geology  of  New  Zealand,  587  f 

Hamilton,  Admiral  Sir    V.,  remarks 
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**  The  Second  Norwegian  Polar  Expedi- 
tion in  tiie  Fram,''  Co 

Uamiin-i-Sistan,  Q.  B.  Tate's  investiga- 
tions of  the,  209  § 

Hamy,  E.  T.,  La  Mappcmonde  d'Angelino 
Dulcerf,  482  f 

Han,  K.  F.,  Journey  in  Eakbctia  and 
Daghestan  in  1898.  .3i3t 

Hananer,  J.  E.,  The  Traditional  **  Harbour 
of  Solomon  "  and  the  Crasading  Castle 
at  Jaffa,  472  f 

Hanbury,  D.  T.,  Through  the  Barren 
Ground  of  North-Eastern  Canada  to  the 
Arctic  Coast,  178  • 

Hanif,  On  the  Origin  and  Import  of  the 
Names  Muslim  and :  D.  8.  Margoliouth, 
590 1 

Hann,  J.,  Bemerkungen  iiber  die  Schwe- 
rekorrcktion  bei  den  barometrischen 
Hohenmessungen,  588 1 ;  I^io  Schwan- 
kungon  der  Niedersoblagsmengen  in 
grosseren  Zeitraumen,  478  f ;  Handbook 
of  Climatology,  75  §,  112  f;  on  tlie 
Secular  Variation  of  Rainfall,  572  ;  §  Zur 

Meteorologie  des  Aquators.  Nach  den 
licobachtungen  am  Museum  Goeldi  in 

Pari,  716 1 
Hanover — 
Siidhannover  und  doren  Ursachen,  Die 
Bevolkerungsdichto  in :  E.  Wagner, 

578 1 

Hansch,  B.  F.,  Matthias  Christian 
Sprengel,  719t 

Hansen,  H.  J. :  ue  E.  E.  Austen 

Hansky,  A.,  Les  Travaux  de  T Expedition 
russo-su^oiso  pour  la  mesure  d*un  arc 
de  Me'ridien  au  Spitzberg,  478 1 

Hantzsob,  V.,  Die  Kartonsammlung  dor 
kooigl.  Bibliothek  zu  Dresden,  li2t 

Harding-King,  W.  J.,  A  Search  for  the 
Masked  Tawareks,  689  * 

Hnrdy,  M.,  Lcs  reserves  forestieres  des 
^tats-Uni9,  585  f 

Harford,  C.  F.,  Clemow's  *  Geography  of 
Disease,'  559  §;  Manson*s  *  Tropical 
Diseases,'  558  § 

Harker,  A.,  Ice-Erosion  in  the  Caillin 
Hills,  Skye,  223  f 

Harris,  Captain  H.  R.«  and  Comm.  A. 
Havergal,  Tide  Tables  for  British  and 
Irish  Ports  for  1904.  .712  \ 

Harris,  H.  A.,  The  semi-diurnal  tides  in 
the  northern  part  of  the  Indian  Ocean, 
342 1 

Harrogate  and  Skipton  district.  Geogra- 
phical Distribution  of  Vegetation  in,  149 

Harshberger,  J.  W.,  Additional  Observa- 
tions on  the  Strand  Flora  of  New  Jersey, 
347  t 

Hartmann,  G.,  explorations  in  South- West 
Africa,  331 ;  Forsohungsreise  im  Ku- 
]len^gebiet,473  f  ;  Meine  Expedition  in 
nordliche  Kaokofeld  und  durch  das 
Amboland.  315  f 

Hartmann,  M.,  Die  Vcrwaltung  der  ross- 
ischen  Provinz  Turkestan,  582  f 


Harvey,  W.  F.,  Danish  Self-taught,  222  f 
Harz,  Der :  F.  Oanther,  578  f 
Harz  Mountains — 

Ueber   die    gleiche  geognostiche  Be- 
schaffenheit  von  Brocken  und  KiiT- 
hiiuser :  Luedecke,  O.,  711  f 
Hassan,  Prince  Ibrahim,  L'ile  de  Ceylan, 

224 1 
Hassclt,  J.    H.   van,    Goninie-cxpeditie, 

717  t 
Haszard,  H.  D.  M.,  Foot-tracks  of  Captain 

Cook,  587  t 
Hau?,  E.,  journeys  in  the  Lower  Ogow^ 

Country,  460  § ;  Le  Bas  Ogoou^,  notice 

g^graphique  et  ethnographique,  344  f 
Haultdin,  T.  A.,  Who  should  emigrate  to 

Canada  ?  346  f 
Hausa — 

Bdtu  na  Abubuan  Hausa.    With  Trans- 
lation, etc. :  W.  H.  Brooks  and  L.  H. 
Nott,315t 
Hauser,  H.,  la  localisation  des  industries, 

479 1 
Haushofer,    M.,   Oberbayem,    Munchen, 

und  bayerischen  Hochland,  578  f ;  Tirol 

und  Voralberg,  710  f 
Hauthal,  B.,  Die  Eotscheidung  in  argen- 

liDiseh-ehilenischen  Granzstreit,  110  f ; 

Die  Vulkangebiete  in  Chile  und  Argen- 

tinien,  476  f 
Havergal,    Com.    A. :    see   Harris,  Cap- 
tain A. 
Hawes,  G.  H.,  The  Island  of  Murderers, 

471 1 ;  A  Visit  to  the  Island  of  Sakhalin, 

106 1 
Hay,  D.  T.,  Mineral  Resources  of  the 

United  States,  1901.  .716 1 
Hay,  Sir  J.  D.,  On    Central    American 

Earthquakes,  110  f 
Hayes  sound,  Arctic,  non-existence  of,  647 
Htizen,  Lake,  EUesmere  island,  658 
Headlam,  A.  C ,   remarks   on    *'  Cilicia, 

Tarsus,  and  the  Great  Taurus  Pass," 

411 
Heath,  T.,  Observations  of  the  Edinburgh 

Rock  Thermometers,  231  f 
Heather  Moors  of  Yorkshire,  155 
Hecker,  C,    Restimmnng    der    Sohwer- 

kraft  auf  dem  Atlantischcn  Ozean,  350  f 
Hedin,  8. :  Central  Asia  and  Tibet.    To- 

wards  the  Holy  City  of  Lassa,  712  f; 

Meine  letzte  Reise  durch  Inner-Asien, 

312 1;  remarks  on  receiving  Victoria 

Medal.  99  ;  Seen  in  Tibet,  342  f 
Hefele,  K..  Aud  dem  Osten,  471  f ;  Forst- 

lich&Reiseeindrucke  in  Japan,  471 1 
Hegyfoky,  J.,   on    Weather    and    Bird 

Migrations   in    Hungary,    326  §;    Die 

Schwankung    der    Aufbliihezeit    und 

die  Temperatur  in  Ungam,  579  f ;  Die 

tftgliche  Periode  der  Gewitter  in  Flach- 

und  in  Bergland,  230  f 
Heiberg  Land,  Arctic,  46,  50 
Heim,  E.,  Grenz verbal tnisse  und  Eisen- 

bahnprojekt  in  Togo,  227  f 
Hclland-Hensen,  B. :  see  Sandstrom,  J. W. 
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Hellman.  Prof.,  on  the  history  of  the 
Berlin  Oeographioal  Society,  219  § 

Uellmann,  G.,  Kegenkarte  der  Provinsen 
Hewen-NaMau  und  Bheinland,  578 1 

Hemeley,  W.  Botting,  on  the  New  Vege- 
tation on  Krakatao,  82  § 

Henderson,  G.,  letter  from,  on  the  Pan- 
gong  Lake,  576 

Henderson,  J..  The  Nyasa  Coal  Be  1, 844 1 

Henning,  G..  Der  Handel  an  der  Guinea- 
kfiste  im  17.  Jahrhundert,  474 1 

Henri  le  Navi^ateur  et  TAcad^mie  Portn- 
g^iso  de  Sagres :  J.  Mees,  479  f 

^lenrv.  A.,  The  Ix)Iob  and  Other  Tribes 
of  Western  China,  712 1 

Hence,  H.,  Der  Nil,  seine  Hydrographie 
und  wirtsrhaftliche  Bedeotung,  345 1 ; 
on  the  Hydrography  and  Economics  of 
the  Nllo  Basin.  458  § 

Hurbertson,  A.  J.,  letter  from,  on  Cheap 
Ordoance  Survey  Maps  for  Teaching 
Purposes.  576 :  remarks  on  **  Spherical 
Maps  and  Keliefs,*'  296 

Herbertson,  Mrs.,  remarks  on  Gcogpraphi- 
obI  Eduoation,  552 

Herdman,  W.  A..  The  Future  of  Britfsli 
Fisheries  Investigation,  580  f;  The 
Pearl  Fisheries  of  Oeylon,  105  f 

Herrick,  G.  W.,  Relation  of  Malaria  to 
Agriculture  and  other  Industries  of  the 
South,  114 t 
^ershey,  O.  H..  The  Sierran  Valleys  of 
the  Klamath  Region,  California,  109  f 

Hertfordshire  Maps :  A  Descriptive  Cata- 
logue of  the  Maps  of  the  Couotry; 
H.  G.  Fordhnm,  470  f 

Hess,  H.,  Drr  Taltrog,  231 1 

Hesse,  G..  I^a  Guyane  fran9dise  au  point 
de  Yue  economique,  717  t 

Hesse,  P.,  on  Junker's  Makapi,  459 

Hessen-Nassau  und  Rheinland,  Kcgen- 
kart<>    der    Provinzen  :    G.    Hellman, 

578  t 
Hettner,  A.,  Grundbegriffe  und  Grund- 

s&tze  der  physischen  (^eographie,  479  f 
Heyde,  A.  W. :  nee  Chandra  Das,  Sarat 
Hill,  \V. :  sec  Jukes-Browne,  A.  J. 
Himalayas — 

Expedition  in  the :  Dr.  and  Mrs.  Work- 
man, 541 

Reoord  dans  THimalaya :  J.  J.  Guillar- 
mod,  581 1 
Hindlip,  Lord,  Photographs  of  Abyssinia, 

600 1 
His}>ar  Glacier,  Himalayas.  544  | 

Historical  Geography — 

Sur  un  projet  de  Corpus  topographique   , 
du  monde  ancien  :  P.  Girardin,  350  t 
Hitier,  H.,  Le  village  picard,  340  f 
Hobbs,  W.  H.,  Geological   Structure    of 

the     South-Western     New      England 

Region,  475 1 
Hoernes,  R.  :  see  Dioner.  C.  ! 

Hofer,  H.,  on  the  Origin  of  the  Mineral 

Oils.  218  § 
Hogarth,   D.   G..    remarks    on    ^  Earth-   | 

movements  in  the  Bay  of  Naple?,"  289 


[   Hoh  Lnmba  glacier.  Himalaysa,  542 
I  Hohe  Tatra,  Lakes  of  the.  Recent  1 
on  the,  81  § 
Holdich,  Sir  T.  H.,  remarks  on  «*  Ex] 
,       tion  to  Caupolicaa  BoUvia,  1901 -11 
I       644 ;  The  Alaska  Boundary,  674* 
Holland,  J.  L.,  remarks  on  Geogr^ 
Education,  552 
'   Holland— 

Entwiokeluns:    der     Niederl&nder 

Nation :  K.  Monne,  578  f 
Bhin  et  le  glacier  Scandinaye  qnsi 
naire :  J.  Lori^,  104  f 
Hollister,  G.  B.,  A  cniioos  Halt  Pcsu 

Kansas,  347  f 
Holm.  G.,  och  H.  Mnnthe,  Kinneki 
Dess  Geologi  oi'h  desn    tekniske 
vandningen  af  dcss   Berg^rter,  22 
see  Blomberg.  A. 
Holmes,  J.  H.,  Notes  on  the  Rlema  Tri 

of  Papuan  Gulf,  717  t 
Holscher,  G.,  Paliistina  in  der  pernio] 
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Pass,"  410,  412:  TCmarks  ou  "Earlli- 
movemenls  in  tlie  Bay  of  Naples,"  286, 
280 :  remarks  on  presenting  ruedals 
and  awards,  07-99:  remarks  on  le- 
spooding  to  TOto  of  thanks,  100;  re- 
marks on"  yphericnl  Maps  and  Reliefs," 
294,  298:  remarks  on  The  Second 
Norwesion  Polar  Expedition  In  the 
Frant,"  55,  ta  ;  Exploration  of  Fluvial 
Higbways  in  Pern.  672  •;  remarka  on 
"  Four  Ytara"  Arolio  Exploration,  1898- 
IB02,"  668.67a  ;  «e  Clowes,  W.  L. 

Marna  and  Aisne — 
Comple rendu deaexcnrsiona  .  .  .  dans 
les  departinenta  fran^ia  de  la  Marne 
et  de   I'Aisne :   T.  tJooremaa  et  G 
Dollfus.  46St 
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Ma-rot8e,  Etude  {c^ographique,  etc.,  da 
Haut  Zamb^ze:  E.  B4Knin,  108  f 

Marquart,  J.,  ( hstenropiischo  und  oet- 
asiatUcho  Streifziige,  719  f 

Maraball,  P.,  The  Kingston  Moraine,  587  f 

Martel,  E.  A.,  XIV*"  et  Xy  campagnes 
souterraiDea  (1901  et  1902),  589 1:  Sur 
la  grotte  de  Font-de-Gaume(Dordogne), 
468 1 ;  Sur  renfouinemeDt  dee  eaux  sou- 
terraines  et  la  disparition  des  aooioes, 

112t 
Blartin,  C,  Zum   Klima  Ton    Siidcliile, 

not 

Martinique — 
Principaux  resultats  de  la  mission  de 
la  Martinique  :  A.  Lacroix,  228  f 
Maryland — 

Economics  and  Politics  in  Maryland, 
1720-1750.  and  Public  Sorvices'of  D. 
Dulany  the  Elder :  St.  G.  L.  Sionssat, 

716 1 

Geological  Survey,  474  f 
Masisi,  Mount,  Nyasaland,  428,  430 
Maspero,  G.,  Say-fong,  une  Tille  morte, 

224 1 
Mathes,  F.  E.,  re-survey  of  the  Grand 

Canon  of  the  Colorado,  215  § 
Mathias,  M.  E.,  L'Alpinisme  et  lea  etudes 

de  Magn^tisme  Terrestre,  231  f 
Mathuisieulx,  H.  M.  de,  A    travers 

Tripolitaine,  207  §.  346  f 
Mathuisioulx,  M.  di*.  New  journey  of, 

Tripoli.  700  § 
Maurer,  H..  Deutsch-Ostafrika,  473  f 
Mauritius — 

Esquisse  de  I'Histoire  du    Prote^tan- 
tisme  k  rile  Maurice:  J.  F.  Auder- 
son,  345t 
Mayon  YoIcbuo  in  the  Philippines,  First 

ascent  of,  458  § ;  Ascent  of:  A.  Tenable, 

471 1 
Mazar-Oluk-Khan,  Cilicia,  370 
Meakin,    AnnetU;    M.    B.,    In    Russian 

Turkestan.     A  Garden  of  Asia  and  its 

People,  714  f 
Mecklenburg — 

Moorlands  of,  A.  Kaestnor's  investi- 
gations of  the,  80  § 

Nordostliche  Heide  Mecklenburgs  nach 
ihrer  geologischen  Beschaffenheit  und 
Entstehung:  A.  Kaestner,  1031 
Medical  Geography — 

Analisi  del  gas  del  saugue  a  differenti 
pressioni  barometriche:  A.  Mosso  e 
G.  Marro,  591  f ;  Geography  of 
Disease:  F.  G.  Clemow,  IHf;  L'a- 
capnia  prodotta  nell*  uomo  dalla 
diminuita  pressione  barometrica:  A. 
Mosso  e  G.  Marro,  519 f;  Le  varia- 
zioni  che  succedono  nei  gas  del  sang^e 
sulla  vetta  del  Monte  Rosa:  A. 
Mosso  e  G.  Marro,  591  f ;  Les  Mous- 
tiques  et  la  fi^vre  jaune:  L.  Dve', 
591 1 
Mees,  J.,  Henri  le  Xavigateur  et  1* Aca- 
demic   Portugaise    de    Sagres,  479  f; 

La  lettre  de  Toscanelli  k  Christophe 


Colomb,  350 1:  Une  exp^ition  Portu- 
gaise au  Congo  en  1512 ..  225  f 
Meetings  of  the  B.G.8.,  Session  1902>190;( 

..101, 102;  Seseion  1903-1904.. 709 
Meister,  A.,  Region  anril^e  d'l^aiiafi, 

106 1 
Melvill,  J.  C.  Report  on  the  Planfei  ob- 
tained by  R.  Vallentin  iu  the  FalUand 
Islands,  not 
Menne,  K.,  Die  EntTrickelung  der  Nkder- 

lander  znr  Nation,  578  f 
Mersey — 
NaTigntion  of  the  River  Merae j.  Report 

on  tho  Present  State  of  the  :  Sir  G.  S. 

Nares,  470  f 
Meteorology — 

Curv'es  of  Monthly  Mean  Temperatures 

for  Verkhoyansk  (Siberia),  the  Sonn- 

blick    (Austrian  Alps),    Ben  Nevis, 

Ross,  and    the  Scilly  Isle^:   £.  G. 

Aldridge,  718  f 
Internationale  Eixperien-Konfereni  f&r 

Wettersohieaaen  in  Graz,  479  f 
Means  in  Meteorology,  The  employment 

of,  Prof.  Angot  on,  337  § 
Schwankungen  der  Niedersohlagsmen- 

gen    in   grosseren    Zeitraomen:    J. 

Hann,  478  f 
T&ffliche    Periode    der    Gewitter   im 

Flach-  und  in  Bergland :  J.  Hegjfoky, 

230 1 
Valeur  des  moyennes  en  M^t^rologie, 

etc. :  A.  Angot,  337  §,  478  f 
Vorschlag  Wilds   znr  Einacbrankung 

des  Begriffs  ''  Fohn  "  :  R.  BiUfriller. 

479 1 
Mennier,  8.,  Plui€  de  poussibre  recemment 

observe  en  Islande,  479  f 
Mouse — 
Variations    de    la    Mease   k    Tepoque 
quatemaire  :  P.  Bois,  469  f 
Mexico — 

Huichol  Indians  of  Mexico :  C.  Lum- 

holtz,  474 1 
Limites    ontre  Mexico  y   loa   Estados 

Unidoe  :  J.  Blanco,  585  f 
Photographs  of  Mexican  Mountains :  0. 

Eckenstein,236t 
Sierra  Madre  of  Mexico,  Geology  of  the, 

W.  H.  Weed  on,  462  § 
Tabasco   en   la  ^poca  precolombiaDa : 
S.  D.  y  Uncilla 
Meyer,  A.,  Tsohufut-Kaldh,  469  f 
Meyer.  H.,  on  the  glaciation  of  the  Cor- 
dilleras in  Ecuatlur,  701 
Meyers  Crosses    Konversationa-LexikoD, 

232 1 
Meynier,  Capt..  La  Franco  dans  T Afriqne 
Centrale.      Mission   Joallund-Mevnier, 

346 1 

Mielke,  R.,  Die  Ausbreitung  des  sachi- 
ischen  Bauemhauses  in  der  Mark  Bran- 
denburg, 468 1 

Mikhailovsky,  I.  P.,  Troitzkossawsk  et  lei 
faubourgs  Kiakhta  et  Oost-Kiakhta 
sous  le  rapport  sanitaire  et  ^conomiqae, 
106 1 
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MahaD,  Captain  A.  T. :  $e6  Clowes,  W.  L. 
Maiden,  J.  H.,  Forests  ooDsidored  in  their 

relation  to  Rainfall  and  the  Conserra- 

tion  of  Moisture,  588  f ;  The  Mitigation 

of  Floods  in  the  Houter  River,  586  f 
Maitre,  H.,  North- Eastern  Rhodesia,  I^o- 

bemba  et  Lobisa,  345  f 
Major,  C.  I.  F.,  On  a  Specimen  of  the 

Okapi,  3U  t 
Malaria — 

Malaria:  L.  W.  SamboD,  114 f 

Relation  of  Malaria  to  Agricolture  and 
other  Industries  of  the  South :  G.  W. 
Herrick,  114t 
Malay  Peninsula,  Tin  Deposits  of  the: 

R.  A.  F.Penrose,  106 1 
Malay  Slates,  Annual  Report,  1902:  W. 

H.  Treacher,  714  f 
Malcolm,  £.  D.,  Letter  from  Ptolemy^s 

Scotland  a.d.  140,  and  the  Latest  Up- 

heavid  on  the  West  Coast,  96 
Malfatti,  B.,  Sulla  necessita  di  una  Gef»- 

grafia  deir  Italia  medievale,  104  f 
Malglaive,  Capt.    de,  et    ('apt.   Riviere, 

Mission  Paviclndo-Chine.  IV.  Voyages 

an  Centre  de  TAnnam  et  du  Laos,  72  § 
Malice,  town  of,  Cilicia,  361-364 
Malotet,  A.,  I^  pays  de  TOise  moyenne 

et  de  la  Haute-Somme  Vermandois,  578  f 
Mamoli,  P.,  In  Tripolitania,  715  f 
Mancheeter,  Commercial  Geography  at, 

388 
Maudinga,  Bay  of,  6S3 
^fanchuria — 

Dalai,  Russlands  wirtschaftspolitischcr 
Sliitzpunkt  in  dcr  MandscQurei:  £. 
Corbach,  712  t 

Durch  die  Mandbchurei  und  Sibirien: 
K.  Zabel,  316§ 

Real  Siberia,  with  an  Account  of  a 
dash  through  Manchuria :  J.  F. 
Fraser,  314  § 

Russia,  Manchuria,  and  Mongolia :  A. 
Ular,  581  f 
Manifold,    Colonel,   remarks    on   **  Jour- 
neys in  Mongolia,"  519 
Manitoba — 

Maps :  Manitoba  (Dept.  of  the  Interior), 

list 

Manloy,  J.  J.^  1*be  Examination  of  Sea- 
Water  by  an  Optical  Method,  113  f 

Manson,  ^l. :  see  Kals<»y,  F.  S. 

Manson,  P.,  Tropical  Diseases,  114  f 

Manutata,  Rio,  BoliTia,  687  and  note 

Maps — 
Construction  of  Maps  and  Charts :  G. 

J.  Morrison,  319  f 
ELartonsammlungderkooigl.  Bibliothek 
zu  Dresden:  V.  Hantzsch,  112 f 

Maps,  New — 
Africa,  117,234,  353,595 
America,  118,  234,  353,  482,  596 
Asia,  116,  233,  353,  482,  593 
Australasia,  354 
Charts,  118,483,598 
Europe,  114,  23:i,  352,  480,  591 
General,  118,  235,  354,  482,  r>97 


Maps,  New — a}nUnued. 
Polar  Regions,  235,  354 
Relief  Maps  and  Globes,  letter  from 

J.  W.  Reiiway  on,  575 
Spherical  Maps  and  Reliefs :  E.  Roclus, 
290* 

Maquet,  M.,  Le  massif  de  POisans,  103  f 

Marajo — 
Maravilhas  da    natureza    na  Ilha  do 
Marajd:  E.  A.  Goeldi,  110 1 

Marauon,  Upper,  Peru,  expedition  to  the, 
674 

Marble  Island,  North-East  Canada,  180, 
190 

Mar9ais,  W.  et  G.,  Les  Monuments 
Arabe«  de  Tlemcen,  225  f 

Marcel,  G.,  La  lettro  et  la  carte  de  Tos- 
canelli,  sur  la  route  des  Indes  par 
rOuest,  adress^es  en  1474,  an  Portugais 
Femam  Martins  et  transmises  plus  tard 
k  Christopbe  Colomb.  l^tude  critique 
...  par  H.  Vignaud,  590  f ;  Un  ^ven- 
tail  geo^sraphique,  586  f 

Marco  Polo,  The  Book  of,  etc.:  Sir  H. 
Yule  and  H.  Cordicr,  232  f 

Margules,  M.,  Ueber  Temperatursohwan- 
kungen  auf  hohen  Bergen,  230  f 

Marianne  Island — 
Klima  und  Wetter  anf  den  Marianen : 

H.  Seidel,  lilt 
Reise  nach  Saypan  (Mariannon) :  H. 
Schroeder,  476 1 

Marinelll,  O.,  I  ghiacoiai  nel  regime  dei 
fiumi  alpini  seoondo  una  memoria  dell' 
Ing.  G.  Fantoli,  90  §,  104  t :  I  resultati 
scientific!  della  spedizione  polare  del 
Duca  degli  Abruzzi,  587 1 

Marini,  A.,  Colon ia  Eritrea,  472 1 

Markham,  Admiral  A.  H.,  remarks  on 
"The  Second  Norwegian  Polar  Expe- 
dition in  the  Fram,"  66 

Markham,  Sir  C.  R.,  Address  to  the  Royal 
Geographical  Society,  1903..  1*;  Ant- 
arctic Sledge  Travelling,  299  * ;  Beaz- 
ley*s  *Text  and  Versions  of  John  de 
Piano  Carpini,*  etc.,  556  §;  First  Year's 
W^ork  of  the  National  Antarctic  Expe- 
dition, 13  * ;  Letter  from,  on  Toscanelli 
and  Columbus,  350 1 ;  remarks  on 
*'  Cilicia,  Tarsus,  and  the  Great  Taurus 
Pass,"  410,  412;  lemarks  on  "Earth- 
movements  in  tlie  Bay  of  Naples,"  286, 
289;  remarks  on  presenting  medals 
and  awards,  97-99;  remarks  on  re- 
sponding to  vote  of  thanks,  100;  re- 
marks on**  Spherical  Maps  and  Reliefs,*' 
294,  298;  remarks  on  ''The  Second 
Norwegian  Polar  Expedition  in  the 
Fram"  55,  65 ;  Exploration  of  Fluvial 
Highways  in  Peru,  672  ♦ ;  remarks  on 
"  Four  Years'  Arctic  Exploration.  1898- 
1902,"  668, 672  :  see  Clowes,  W.  L. 

3Iame  and  Aisne — 

Compte  rendu  des  excursions  .  .  .  dans 
les  departments  fran9ais  de  la  Manie 
et  de  PAisne:  T.  Oooreman  et  G. 
Dollfus,  468 1 
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Morocco  ^continued. 

Entwicklung  UDserer  Kenntnis  des : 

T.  Fischer,  583 1 
Qeographie    physique    du  Maroc:    J. 

Machat,  220  f 
Maps  :  Itineraircs  au  Maroc  da  Marquis 

de  Segonzao :  R.  de  Flotte  Roqnevaire, 

234 1 
Maroc,  Le :  Marquis  de  SegoDzac,  583  f 
3Iarocain8  ct  la  iSoci^te  marocaine :  E. 

Doutte',  226  f 
Productions  naturellcs  .  .  .  au  Maroc : 

A.  Bernard,  226 1 
Voyages  au  Maroc :  Marquis  de  Segon- 

zac,  318§,  345t 
Morris  K.  Jesup,  Cape,  northern  extremity 

of  Greenland,  656 
Morrison :  see  Bealtie 
Morrison,  G.  J.,  Tlio  Construction  of  Maps 

and  Chart^s  349  f 
Moselle — 
Settlements  on  the  Lower  Moselle,  W. 

Ademeit  on  the,  79  § 
Siedelungdgeographie  des  Unteren  Mo- 
8elgobietes,Beitragezur:  W.  Ademeit, 

103 1 

Mosoj-liuaico  or  Lanza,  Rio,  Bolivia,  624 
and  note 

Mosquitoes,  A  Monograph  of  the :  F.  Y. 
Theobald,  719 1 

Moss,  C.  Em  on  the  Peat  Moors  of  the 
Southern  Pennines,  547 

Mosso,  A.,  and  G.  Marro,  Analisi  del  gas 
del  sangue  a  differenti  pressioni  baro- 
motriche,  591  f  ;  L'acapnia  prodotta 
neir  uomo  dalla  diminuita  pressione 
barometrica,  591  f;  Le  variazioni  che 
succodono  nei  gas  del  sangue  sulla  vetta 
dtl  Monte  Rosa,  591  f 

Moulan,  T.,  Note  sur  les  venues  d'eau 
dans  les  calcairep,  113  f 

Mountain-building,  Experiment  in :  Lord 

Avebury,  588t 
Mountain  Chains,  Circular  Form  of:  P. 

Lake,  479  t 
Mountaineering — 

Hochtnrcn    in    den    Alpen,    Spanien, 
Nordafrika,  Kalifornien  und  Mexiko  : 
R.  Is^chafer,  324  § 
Mozambique — 
Pcrolas  e  a  sua  pesca  em  Mozambique : 
I.  Ferraz,  108  t 
Mrazac,  L. :  $ee  Daparc,  L. 
Mucha,    J.,    Geograpliische    Sonderbar- 

keiten,  839t 

Muff,  H.  B. :  $ee  Kendall,  P.  F. 

Mallick,  P.  N.,  History  of  the  Yaisyas  of 
Bengal,  105  t 

Milliner,  J.,  Einige  Erfahrungen  und 
Wunsche  auf  dem  Gcbiete  der  Seenfor- 
schung,  478 1 ;  Die  Vereisung  der 
oaterreichisohen  Alpenseen  in  den  Win- 
tern,  1891-1901.  .102  ;  on  Ice-formation 
in  the  Lakes  of  the  Austrian  Alps,  562  § 

Munaipata,  Bolivia,  606 

Mniii — 
Rio-Muni :  J.  B.  Roche,  474  f 


Manthe,  H. :  see  Holm,  G. 

Murdoch,  L.  H.,  Cycles  of  precipltaUon, 

109  t 
Mure],  E. :  see  Forel,  F.  A. 
Mnret :  see  Finsterwalder 
Murray,  Sir  John,  and  L.  Pallar,  Bathy- 

metrical    Surrey   of    the    Freah-water 

Lochs  of  Scotland,  237  *,  521  • 
Mury,  F.,  L'^pope'e  Pavio,  Trente  aniiees 

a  travers  rindo-Chine  et  le  Siam,  713 1 
Muslim  and  Hanlf,  On    the  Origin  and 

Import  of  the  names  :  D.  S.  Marjzolioath, 

590  t 
Masoni,  F.,  Tedesohi   e    81avi  in   Frioli 

secondo  rnltimo  censimento,  468  t 
Mustagh  range,  survey  of  the,  letter  from 

Lieut.-Colonel  H.   H.    Grod win- Austen 

on  the,  707 

N. 
Na  Craigk,  Loch,  Bathymetrical  Sorrey, 

Oul 

Nagl,  J.  W.,  Gcographische  Namenknnde, 

232 1 
Nahrwan  Canal,  327 
Nairobi,  progress  at,  331 
Na  Lairige,  Loch,  Bathymetrical  Surrey 

of,  536 
Namitawa  mountains,  Njasaland,  426 
Nankin — 

Variete's  Sinologiques  No.   23  •   1*    L. 
Gaillard,  712  f 
Nansen — 

Explorer  Nansen's  Beception  in  Rouen  : 

G.  Monflier,  590  f 
Le  Docteur  Fridtjof  Nansen  k  Roaeo: 
G.  Monflier,  Avec   une   notice  bif^ 
graphique :  P.  Toutain,  590  f 
Naples,  Bay  of,  Earth-moyements  in  the: 

R.  T.  Gunther,  121  •,  269  • 
Napos  Indians,  Bolivia,  609  and  note 
Nares,  G.  S.,  Report  on  the  Present  State 
of  the  Navigation  of  the  Blver  Mene?. 
470 1 
Narzunof,  O.  M.,  visit  to  Lhasa,  457 
Nasmy  th,  J.,  and  J.  Carpenter,  The  Moon 

considered  as  a  Planet,  etc.,  588  f 
Nathorst,  A.  G.,  Den  svenska,  antark- 
tiska  undersattnings  expoditionen,  71$t 
National    Antarctic     Expedition,    letter 
from  President  and  Council  of  R.Gi^. 
to  Captain  Scott,  686 
Navigation — 
Determination  de  la  position  du  navire 
quand  I'horizon  n'est  pas  visible :  E. 
Decante,  478  f 
Lossodromia,  Per  la  definizione  dt4b: 
F.  Porena,  349  f  ;  ditto,  G.  Roocsgli, 
349 1 
Station  Pointer  and  the  manner  of  fixinsr 
a  Ship's  position  by  its  aid,  349  f 
Nehmer,  A.,  Beitrage  zur  Landesknnie 

des  Eichfeldes,  71 1  f 
Nepal — 
History    of    Nepal    and    surrounding 
Kingdoms:  C.  Bendall,  7l3t 
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Netherlands — 

Maps:     Hot    Kouiukrijk    der    Ncder- 
landcr:  K  De  (ieeat,  721  f 
Nevada — 

Trade,  Agriculture,  etc,  of  Califoroia, 
Nevadii,  etc.  (Foreign  Office  Rep.)» 
347  t 
NeTins,  J.  B.,  Liverpool  Past  and  Present, 

470 1 
New  Brunswick — 

Highlands  of  Northern  New  Brunswick, 
Notes  on  the  :  L.  W.  Bailey.  109  f 

Natural  History  and  Pliysiography  of 
New  Brunswick,  Notes  on  the :  W. 
F.  Ganong,  109 1 

Surface   Geology  of   New   Brunswick, 
Notes  on :  G.  Stead,  109  t 
New  England — 

Geological  Structure  of  the  South- 
western Now  Eugland  Region :  W. 
H.  Ilubbs,  475  f 

Terrasses    fluvialcs    de    la   Nouvelle- 
Angleterre  :  J  Giraud,  475  f 
Newfoundland — 

Bond-Hay  Treaty  :  P.  T.McGrath,  227 1 

Central:   Od   some   New   Lakes  and  a 
Little-known  Pait  of:  J.  G.  Millais, 
306* 
New  Guinea — 

British:  Annual  Report  (»n,  lllf; 
Expedition  to,  under  W.  Cooke 
Daniels,  217 ;  Bugilai,  Notes  on  the : 
J.  Chalmers,  717  t;  BurI  Language, 
Vocabulary  of  the :  J.  Chalmers,  ib.  ; 
Kiwai  island,  Fly  river.  Notes  on 
natives  of:  J.  Chalmers,  ib.\  Elema 
Tribes  of  Papuan  Gulf,  Notes  on  the  : 
J.  U.  Holmes,  ib, 

Dutch :  Visit  to  Humboldt  and  Tanah 
Merali    have,    465;     Nieuw-Guinea- 

expeditic,  717t 
French  Expedition  in,  Alleged  Disaster 

to,  461 
Geelvink  Bay  to  McCluer  Gulf,  Journey 

from,  by  P.  E.  Moolenbnrgh,  465 
Nieuw-Guinea    op    zijn  smalst:  J.  F. 

Niermeyer  229  f 
New  Jersey,  Strand  Flora  of.  Additional 
Observations    on    the:    J.   W.  Harsh- 
berger,  347  f 
New  Mexico,  Canyons  of  North-Eastem, 

W.  T.  Lee,  228  f 
New  South  Wales— 

Hunter  River,  Mitigation  of  Floods  in 

the :  J.  H.  Maiden,  586 1 
New  England,  Reminiscences  during 

the  Fifties :  Hon.  A.  Norton,  lllf 
Statistical  Register:    T.  A.   Coghlan, 

.';86t 
New  Zealand — 
Census  of  the  Colon  v  of  New  Zealand, 

Resultsof  a,  477t* 
Cultivation    and    Treatment    of    the 

Kumara  by  the  Primitive  Maoris: 

Archdeacon  Walsh,  587  f 
Geology    of    New    Zealand,    List    of 

Papers  on  the :  A.  Hamilton,  587  f 


New  Zealand — continued. 

Kingston  Moraine :  P.  Marshall,  587  f 
Landschaftliohe     Charakter     Nensee- 

lands :  R.  von  Lendenfeld.  476  f 
Mount  Cook  District,  A  Month's  Holi- 
day in  the  :  C.  A.  Macdonald.  717  f 
Statibtics  of  the  Colony  of  New  Zealand 
for  1901..  229 1 
Nicholson,  Sir  Charles,  obituary  of,  70.') 
NicoUe,    E.,    Excursion    en    AlgcVio    ^ 
Toocasion     du    Congibj      d'Oran     en 
1902.. 472 t 
Niermeyer,  J.  F.,  Nicuw-Guinea  op  zijn 

smalst,  229  f 
Niger — 
Niger  Basin,  Captain  Lenfant's  expedi- 
tion to,  332 
Niger,  Lc,  Voie  ouverte  k  noire  Empire 
Africain:    E.   Lenfant,  108 1,  320  §, 
345  t 
Niger,  Lower,  French  work  on  the,  86  § 
Nigeria  — 
B^nue*    (Nigeria)    Dans    la:     R.     P. 

Lejenne,  474  f 
British  Nigeria :  F.  B.,  226 1 
Kabba.  Province  of.  Northern  Nigeria  ; 

A.  Upward,  226 1 
Letters  from  Nigeria  of  the  Hon.  D.  \(. 

Carnegie.  321  § 
Southern    Nigeria    Report    for    1901 
(Colonial  Rep.),  226  f 
Nile — 
Hydrography  and   Economics    of  the 

Nile  Basin,  H.  Henze  on  the,  458  f 
Nil,  Der,  s^ine  Hydrographie  und  wirt- 
schaftliche  Bedeutung:  H.    Henze, 
345 1 
Nile,  Blue,  Macmillan  expedition  to  the. 

213 
Nile  Dams  and  Reservoir :  Sir  B.  Baker,. 

107 1 
Nile  Valley,  Development  of  the :  II.  M. 

Cadell,226t 
Nile,   White,  Great  Marches  of   the : 

E.  A.  Stanton,  715 1 
Service   and    Sport  on    the    Tropical 

Nile :  C.  A.  Sykea,  225 1,  554  f 
Sudd  of  the,  230  f 

Territoires  pris  k  bail  du  Haut  Nil :  A. 
J.  Wauters,  108  t 
Nimkowa,  Nyasaland,  4.S3 
Nisbet,  J.,  The  Improvement  of  British 

Forestry,  580  f 
Nishimnra,     M.,     Der     Ausbruch     dcs 

Torishima  in  Japan,  343  f 
Nisidi,  Harbour  of,  273 
Nine  Island  and  its  People :  S.  P.  Smith,. 

587 1 
Nomenclature — 
Reunion  de  la  Commission  de  nomen- 
clature sub-oc4^anique  k  Wiesbaden  : 
C.  Sanerwein,  479  f 
Nordenskiold,  E.,  Pracolambische  Wobn- 
und  Begrabnispl&tze  an  der  SUdwefet- 
grenze  von  Chaco,  229  f,  847  f 
Nordenskiold,     O.,    expedition    to    the 
Antarotic,  10;  relief  for  expedition  of. 


89;   Mfetj  of  Aataiotio  eipaditim  oi;  i 

7((S 
Norfolk,  SliOL-ral  In'hiBtn  of.  580  t 
Norfolk  I'.fyA'  ^ud  i;iv»ra.  Map  of  the: 

Norfolk  I  •;  ii.  ;,  1  :■  ■  iimioiiU  Meteoro- 
logical Co- ope  ration  ill  eoiiiiectian  wltb 
British  and  Qermaa  Ant«roUo  Bipedi- 
li'.HB.  ,>!j7t 

Nottli  i^ea  I  <,,«l,— 

Denttche  Nordaeekfliite.  Friebche 
Intelu  uDd  Helgoland :  H.  Haas, 
578 1 

North  Sea  Pilot.  Bbetlandand  Orkne;*, 
579 1 

NoTtoB.  Hod.  A..  New  England  (N  S.V.) 
Bemininenceit  daring  the  FifUea, 
111  t:  Beltling  in  Queenaland,  lllf 

Bergen  District  of  Norway,  on  the 
Kcoent  Oeologioal  History  of  the: 
H.  W.  Moncklon.  579  f 

Elk  in  Norway.  On  the  Present  Condi- 
tion and  Habiti  of  the:  H.  J.  Elwei, 
469 1,  5635 

LoCotea  and  Veaternaalen,  In:  T.  O. 
Ouiton,  »0 1 

Norge    i  det   Nitt«nde   Aarhondiede, 

Norwegian    By-waya;    C.    W.    Wood, 

3Wt 
Nott.  L.  H. :  1  r  Brooka,  W.  H, 
Not 


B&nltatea  doa  Caimp»gDi-»  ScieotiftqaM 
{  aoooiuplia  anr  bod  jacbt  par  A.de 

I  MonHOo:  J.  Thoalet,  113t 

Terminologie  d<-r  wichtigst«i  ntn- 
■eeiBoben  Badenfarmen :    A.  Snpas, 


Geological      InTeatigation     in     Nova 
Scotia,    ProgretB    of:    E.    W.    Ella, 
3161 
Hinea  Beport  of  the  Departnicnt  of, 
227t 
NoTajn  Zemlya— 

Hap :   Boriuowi   Aafnahmen    in    No- 
waia  Semlii.  721  t 
Nnnea,  A.  P.,  Din.  106 1 
Nnoez.  Bio,   Cercle    dn :    M.    Osatbier. 

lost 

Nntting,  C.  C  The  bird  RiokpriBS  on  the 

Uand  of  LaTaao.  476 1 
Nyaaa  Coel  Bed :  J.  Henderson.  344 1 
Nyika  plateau.  A  Jonmey  acnwa  the ;  J. 

MoClooi(ie,423t 

lit  der  Nyong   Schiffbar?  P.  Bioder, 

473 1 


348* 

Oceant^raphy— 
Corcolithca      dee     TiefBeeschlammes :' 

Wohcr  atammen  die,  F.  Bolger,  589 1 
Ktude  de  la  cirenlation  marine,  479  t 
Internationale    Ha»undet»|»geleer  :    C. 

H.  Ostenreld,  230t 
Flanlilon,  vie  et  cin^ulation  cc^aniqaet : 

M.Canllerj,  230t 


1.191 
Wannwawer    »or 
Gibniltitr  tind    B*b-el-lUndeb :  A 

Wocik'if,  n.^t 

I  Oecltsli.  W. :  tm  Heicrii,  J. 

Ogawa,  T.,   InflaiQces   of   Geogiuhicil 

Featniea  on  the  CiTiliskUoD  of  Janaa. 

:       3t2t  ^^ 

I   OMilvi.-Graiil.  W.  a.,  iind   Forl««.H.O-. 

Sutural  Hismrv  of   St^Hrs  and  AW- 

el-Knri,  715  t 

I    OgOWB— 

Bm  OgooDp.   notice    f!^ogni|jhiqne   ct 
'  ethnograpliique  ;  E.  Hkag.  S44t 

Lower    Ogowe     Coantiy,     B.     Hao^* 
jnumeyi  in  the,  4ti0  § 
I  Obiii- 

■Oil  nnd  <!■»  piwlncint;  ro«ka  of  Ohio  : 
J  A   BowDockcr.  lOitf 
I  Oiaana,  I^  taamlt  dc  I',  H.  M«qnet,  1«3 1 
I  Oiae— 

Payi  de  I'Oit*  moycone  et  <1«  U  Hantc- 
Bomme     ^  eimnndoiB        A.    HaloteL 
I  578 1 

I   Okapi,  Oa  a  ''Specimen  of   the'   C  L  F 
Major,  344 1:  or  Jnoker'a  Hakani.  P 
Hesiio  on  the,  4.=i9  § 
I   Okir,  a  ;  Kt  .1p  .M-.mj-.  Ini.- 

Olnrsen,  0.,  I'enlralaaieaB  MoskH<r.  231* 
.    Ontographic  Framework.  4l;> 
On,ni:.  Riv"r  C..l..Qy.  Di«ie.i..„„l   SL.iB  >.f 

til..  7-J4t  ' 

Oienpo  RiTBr.  Irrigalion  on   Die  -  F   B 
I       Parkinson. -■'Sit 
!   Ordie,   l.oeh,  BathjmetrioKl   SarreT  of 

5S0 
!   Ordisb,  T    F.,   Annual     Recoid    of   ib« 
Lnndon  Tipogiaphical  So«ietr,  ItfOil  . 
4701.711  t 
'  Ordnuice  Sarvey  Mape — 
I        Qteap    M»|«    for    Tc-acliinii^     Pvzpo^t. 
Letter  frmn  A.  J.  Uerbeitaon  on.  577 
Ordnance  StirveT  Mapa  of  EaftUDd  end 
Walee,  11*  t,23St,  332  t,«l  t,  5!H  t- 
720 1 

ForectB  ot:  H.  OaniteU,  475 1 
Orinoco — 

Lower,  obaerrationa  mad«  duriiuc  ^o^- 
age  of  the  Fanlher.  335 

Orinoco  Fahrtcn :    Eapt.    £ok«maBB. 
229 1 
OikhoD  Talley  and  Etdeni  Tra,  5|6 
Orlrans — 

Le  Val  d'Orleaoa:  R.  Blanchanl.  7!l  * 
Orlowiky,  J.  v.,  Ein  michtige*  Gebiet. 

welcbea   dorch     Irrigation     knltixiert 

werdeuMU,  lOTt 
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Orne — 

DUtribation  g^ographiqne   des    foices 
hydraoliques  d&na  le  d^partement  de 
rOrne :  J.  B.  Paqnier,  468  f 
Orton,  Rio,  Bolivia,  638 
Ostenfeld,  C.  H.,  De  Internationale  Ha- 

vunder80gelBer,  230  f 
Otto,  K,  Pflanzer-  nnd  Jagerleben  aaf 

Sumatra,  106  f 
Ouston,  T.  G.,  In  Lofoten  and  Yeateraalen, 

340 1 
Outos,  F.   F.,  Don  Juan  de  Garay,  oir- 

cumstancias  que  rodcaron  bu  muertc. 

Estudio  histdrico-geografioo,  719  f 
Outram,  J.,  Climbs  among  the  Highest 

Canadian  Rockies,  346  f ;  First  .A^ent 

of  Mount  Bryce,  716  f 
Oxford,  Geography  at,  3 
Oxus,  Ancient  Bed  of  the,  Prof.  Bartbold 

on  the,  828  § 

P. 

Pacific — 

Barrier  Reefs  of  the,  A.  Agassis  on, 

89§ 
Coal  Resonrces  of  the:   H.  Emerson, 

lilt 
Deutscbland    in    Stillen     Ozean :    G. 

Wegener,  111  t 
North  :     Pilot    Charts    of    the    (TJ.8. 
Hydrographic   Office),    235 1,    354 1, 

599 1 
Pajonale  Grande  mountain,  BoliTia,  620 
Palestine — 

Palastine  in  der  persischen  nnd  helle- 

uistischen  Zeit :  G.  HSlsoher,  225 1 
Sacred  Sites  of  the  Gospels :  W.  San- 
day  and  P.  Waterhonse,  343  f 
Pamirs — 

Magnetische    Messnngen,    ansgeffibrt 

im  Pamir  im  Sommer  1900 :  B.  W. 

Stankewitsoh,  471  f 
Pamir  and  Shngnan :  B.  A.  Fedohenko, 

343 1 
Panama — 

Bay  of,  683,  684 

Climatology  of  the  Isthmus  of:  H.  L. 

Abbott,  476 1 
Isthmus,  rivers  of,  678,  680 ;  orographic 

system  of  the,  678 ;  vegetation  of,  685 
Reise  iiber  den  Isthmus  von  Panama : 

K.  Sapper,  not 
Republic  of.  Colonel  G.  E.  Church,  676  ♦ 
Sierra  de,  678 
Panama  Canal^ 
Comparison  of  Distanoes  by  the  Isth- 
mian Canal  and  other  routes :  E.  R. 
Johnson,  476  f 
Het  Panama-Kanaal :  C.  Easton,  228 1 
Panama  Canal,  The:  G.  8.  Morison, 
476 1 
Panda,  Mount,  Nyasaland,  429 
Pando,  Colonel,  ascent  of  the  Madre  de 

Dies,  673 
Pangong  Lake,  letter  from  G.  Hender- 
son on  the,  576 
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Paniaula,  Bolivian  Cordillera,  height  of, 

605 
Papelier,  A.,  Les  voies  d'aco^  an  Simplon, 

841 1 
Paquied,  J.  B.,  Distribution  g^graphiqne 
des  forces  hydrauliques  dans  le  departe- 
ment  de  I'Ome,  468  f 
Para-hota,  ruins,  Mongolia,  509 
Paraguay — 
Alia   rioerca  di  Guido  Boggiani  nel 
Chaco    boreale    paragoayo :    J.    F. 
Cancio,  476  f 
Maps  :  Quellgebiet  des  Rio  Paraguay  : 
L.  Jerrmann,  353  f 
Parker,  E.  H.,  China  Past  and  Present, 
712 1 ;    Chinese   knowledge  of   Early 
Persia,  105  f 
Parkin,  J.,  and  H.  Pearson,  The  Botany 

of  the  Ceylon  Patanas,  581  f 
Parkinson,  F.  B.,  Irrigation  on  the  Orange 

River,  584  f 
Parkinson,  J.,  The  Geology  of  the  Tin- 

tagel  and  Davidstow  District,  580  f 
Parry,  Mr.,  on  the  afforestation  of  water- 
works catchment  areas,  548 
Parry  Archipelago,  Arctic  Ocean,  8,  9 
Partsch,  J.,  Central  Europe,  222  f 
Pata,  Bolivia,  625  and  note 
Patagonia — 
G&logie    de    Patagonie,  Snr  la :    F. 

Ameghiuo,  476  f 
G^logy  of  Patagonia,  Notes  on  the: 

J.  B.  Scrivener,  229 1 
Beisenotizen  aus  West-Patagonien :  H. 
Steffen,  229 1 
Patteson,  Mr.,  New  relief  models  of,  293 
Pawlowski,  A.,  I.ies   transformations   dn 

littoral  fran9ais,  339  f 
Pearce,   Major    F.    B.,    British    Central 
Africa    Protectorate,    Report    on    the 
Trade    and    General    Conditions    of, 
1902-1 903.. 71 4  t 
Peary,  Comm.  R.  E.,  Arctic  Expedition  of, 
466 ;  farthest  north,  665 ;  Four  Years* 
Arctic  Exploration,  189^1902..646*  ; 
future  plans  of,  668 
Peat  Moors  of  the  Southern  Pennines, 

C.  E.  Moss  on  the,  547 
PeohUi— 
Drei  Monate  an  der  Westgrenze  von 
Petaohili :  Oberleutnant  KUbel,  105  f 
Peirce,  G.  J.,  A  Comparison  of  Land  and 

Water  Plants,  589  f 
Peking — 
Maps:  Plans  of  Peking  (KonigLPreuBS. 
Landes-Aufnahme),    117  f;    Region 
de  Tien-Tsin  k  Pekin  (Service  CNbg. 
de  I'Indo-Chine),  595 
Pelechuco,  Bolivia,  627 ;  Rio  de,  626 
PeWe,  Mont— 

Aufnahmen   vom    Mont  PeM,  Einige 
,  neue :  G.  Wegener,  586  f 
Eruption  dn  voloan  dn  Mont-Pel^  k  la 
Martinique,   A    propoe   do    I':    M. 
Biteao,  476  f 
Etat  actuel  da  volcan  de  la  montagne 
Pel^ :  M.  Giraud,  476  f 
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Pelliot,  P.,  Le  Poo-nan,  582  t 
Pelly  lake,  North-East  Canada,  184 
Penok,  A.,  und  E.  BrUokner,  Die  Alpen 

in  Eiszeitalter,  221  f 
Pennines,  Peat  Moon  of  the  Southern, 

C.  E.  MoB8  on,  547 
Penroee,  R.  A.  F.,  The  Tin  Deposits  of 

the  Malay  PenioBula,  106  f 
Perak^ 

Supplement  to  the  Perah   Ocvemment 
ChiteUe,  471  f 
Perregaux,  W.,  A  few  Notes  on  Kwahu, 

Gold  Coast  Colony,  583  f 
Perriraz,  F. :  see  Lngeon,  M. 
Persia — 

Beziehungen  Bnselands  zu  Persien  von 

Krabmer,  106  f 
Chinese   knowled^re  of   Early  Persia: 

E.H.Parker,  105 1 
ELankasischen  Grenze  naoh  Tabriz  und 
Kaswin,  Von  der :  A.  F.  Stahl,  106  f 
Persian    Problem:    H.    J.    Whigham, 

451  § 
Photographs  of:  G.  C.  Rigby,  484  t 
Southern  Persia  and  Baluchistan:  P. 

M.  Sykes,  471  f 
Syrians  of  Persia  and  Eastern  Turkey  : 
W.  A.  Shedd,  582 1 
Peru— 
A  travers  I'Amerique  Equatoriale.    Le 

Pdrou:  A.  Plane,  110  f 
Capitalists,  tradesmen,  and  settlers,  A 

sketchfor,  229t,  586t 
Estudios  Mineralogioos  y  Geoldgioos : 

A.  Raimondi,  229t 
Exploration  of  Fluvial  Higliways  in  : 

Sir  C.  R.  Markham,  672  • 
•Litigio    Peril-boliviano:    B.  Saavedra, 

586 1 
Maps:  Map  of:  R.  £.  Baluarte,  234 f 
Minas  de  Pern,  Boletin  del  Cuerpo  de 
Ingenicros  de,  476 1;   Vias  de  com- 
municacidn  con  el  orientc  del  Perii : 
L.  M.  Robledo,  229  f 
Peruvian   Amazonian   Bisin,   with   its 
Prospects  for  Commerce  and  Coloniza- 
tion :  P.  Portillo  and  H.  Guillaume, 

717 1 
Peruvian  Fluvial  Highway  Committee, 

672,  674 
Peruvian  high-altitude  railways,  702 
Perugia  and  District,  Danti*s  Map  of,  A. 

Beiluccion,  456§,  479t 

Peter  the  Great  and  Geographical  Ex- 
ploration, 703 

Petroleum — 
Volcanic  Orij^in  of  Natural  Gas   and 
Petroleum  :  E.  Coste,  2:i0  f 

Peucker,  K.,  Kleincs  Orts-Lexikon   von 

OBterroieh-Ungarn,  467  t ;  Uebersichts- 
karte  der  Balkan staatcn,  480  f 
Philippine  Islands- 
Bubonic  Plague  in  the  Philippines,  Con- 
quest of,  1 06  t 
Climate  ot  the :  W.  S.  Tower,  714  f 
Earthquake  and   Volcanic  Centres   in 
the,  082  t 


Philippine  Islands — cnntinued. 

Mayon  Voloano  in  the,  FiiBt  Ascent  of, 
457 

PbUippiDe  Islands,  149^-1803,  Explora- 
tions   by    Early     NaviRators,    etc.  : 
Emma  H.  Blair,  J.  A.  Bobertaon,  £. 
G.  Bourne,  343 1 
Philippe,  W.  R.,  The  Conneotion  of  St. 

Thomas  the  Apostle  with  India,  471 1 
Philippson,  A.,  Eisbildnng  anf  der  Bucht 

von  Salonik  im  letEten  Winter,  341 1 ; 

Neuere  Forschungen  in  der  westlichen 

BalkanhalUnsel,  103  f 
Phillipps,  H.  T. :  see  Green  way,  T.  C 
Phillipps,  O.  P.,  How  the  Mao^srove  Tree 

adds  New  Land  to  Florida,  227  f 
Phlegrasan  Shore-line,  Earth-moyements 

in  the,  269 
Photographs — 

Abyssinia :  Lord  Hlndlip,  6C0  f 

Arabia  :  S.  M.  Husain,  235  f 

Argentine  Republic,  600  f 

Buenos  Aires,  236  f 

Burma :  F.  R.  Stemberisr*  600  f 

Canadian  Rockies:  H.  W<x>lley,  236 f 

Caucasus  :  H.  WooUey,  286  f  ' 

Ceylon :  F.  Stembenc,  354  f 

Gold  Coast :  T.  H.  Worsnop,  120  f 

India,  North- Wert;  Frontier  of:  G.  J. 
F.  Knowles,  355  f 

Kibo    Crater,    Kilimanjaro:     Captain 
Johannis,356t 

Lofoten  Islands :  H.  WooUey,  236  f 

Mexican   Mountains:    O.    Eckens^tein, 
286t 

Persia :  G.  C.  Rieby,  484  f 

Tibetan  **  ourios  :^'  G.  MiUais,  236 1 

Yosemite  Valley,  California:  J.   F.  J. 
Archibald,  120  f 
Pioardy— 

Village  pioard :  H.  Hitler,  340  f 
Piccard,  E.  F.,  Beitr&ge  znr  physisehen 

(}eographie  des  Finnischen  Meorbuaens, 

579 1 

Pichler,  F.,  Austria  Bomana,  222  f 

Piloher,  E.  J.,  The  Jews  of  the  Dispersion 
in  Roman  Galatia,  582  f 

Piliapo,  Rio,  Bolina,  625 

Pilone  ridge,  Bolivian  Cordillera,  606 

Pine  Woods  of  Yorkshire,  162 

Plschel,  R. :  see  Franke,  O. 

Pittaluga,  G.,  Sulla  presenza  e  distribn- 
zione  del  genere  Anophdet  in  alcune 
regioni  della  penisola  Iberioa,  579 1 

Pittier  de  Fibrega,  H.,  Folk-lore  of  the 
Bribri  and  Brunka  Indiana  in  CoeU 
Rica,  586 1 

Plaoe-names — 
Japanese  Trans-literation  of,  480  f 
Some  Place-names  and  their  Meanines, 
580t 

Plane,  A.,  A  travers  rAmeriqne  Equa- 
toriale.   LeP6rou,  not 

Plants- 
Botanical  Survey  for  Local  NaturaliaU' 

Societies :  A.  G.  Smith,  589  f 
Influence  of  light  and  darknen  upon 
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Plants — eoniinued. 

growth    and   development :    D.    T. 
MacDongal,  589  f 
Land  and  Water  Plants,  A  Comparison 

of:  G.  J.  Peirce,  589 1 
Yegetationsbedingangen  j&nherer  nnd 
alterer  Geholzpflanzen  in  der  Heide  : 
P.  Oraebner,  230 1 
Plnmmer,  F.  O.,  Forest  Conditions  in  the 

Cascade  Range,  475  f 
Plnnket,  Hon.  E.  M.,  Ancient  Calendars 

and  Constellations,  589  f 
Podandus,  Vale  of,  Cilioia,  384,  385,  889 
Poincare,  H.,  Rapport  presents  an  nom 
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P.Labb^318§,348t 
Island  of  Murderers:    O.  H.   Hawes. 

471 1 
Visit  to  the  Island  of  Sakhalin  :  C.  H. 
Hawes,106t 
Salisbury,  R.   D.,  and  E.  Blackwelder, 
Glaciation  in  the  Bighorn  Mountains, 
228t 
Salisbury,  Geology  of  the  Country  round : 

a  Reid,  224  f 
Salonica,  Gulf  of — 

Eisbildung  auf  der  Bucht  von  Salouik 
im  letzten  Winter:  A.   Philippsoa, 

341 1 
Salvator,    Archduke    Ludwig,    Som.nier- 

tage  auf  Ithaka,  578 1 
Salzburg,  Moors  of,  81 
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Sam  Beise  TJrgo,  Mon^oliQ,  509 
SamboD,  L.  W.,  Malaria,  IHf 
Samland — 
Samlond  and  its  iDbabitants,  R.  Jan- 

kowsky  OD,  80  § 
Samland  und  seine   BevolkeroDg :   B. 
Jankowsky,  80  §,  104  f 
Samoa — 
Apia,  Das  Elima  yon:   O.   Barohard, 

348  t 
San  Bias,  682 

San  Jose  de  C'hupiamonas,  Bolivia*  614 
and  note 

San  Juan,  Bio,  Bolivia,  623 

Sard- 
Involution  comparee    des    Sables:    J. 
Girard,  479t 

Sanday,  W.,  and  P.  Watorbonse,  Sacred 
Sites  of  tbe  Gospels,  343 1 

Sandberg,  G. :  see  Gbandia  Das,  Sarat 

Sanderson,  C.,  remarks  on  *' Spherical 
Maps  and  Beliefs,"  297 

Sandstrom,  J.  W.,und  B.  Holland-Hanson, 
Ueber  die  Berechnung  yon  Meeres- 
ttomungen,  llSf 

Sand-yiper,  On  the  Geographical  Varia- 
tions of  the  :  G.  A.  Bonlenger,  479  f 

Sankoy,  Sir  R.  H.,  A  future  for  Irish 
Bogs,  341 1 

Santa  CVnz  del  Yalle  Ameno,  Boliyia,  624 
and  note 

Santiago  de  Pacaguaras,  Boliyia,  612  and 
note 

Sapper.  K.,  Die  yulkanischen  Ergebnisse 
in  Mittel-Amerika  und  anf  den  Antillen, 
47Gt;  £ine  Beise  iiber  den  Isthmus 
von  Panama,  110  f 

Saramacca  Kiver,  Dutch  Guiana,  A.  J. 
van  Stockum's  expedition  to  the,  217  § 

Sarasin,  P.  and  F.,  Explorations  in  Celebes, 
loH  § ;  Beisen  in  der  stidostlichen  Hal- 
biusel  yon  Celebes,  471  f;  Ueber  die 
Todla  yon  Sad-Celebes,  343  f 

Sardinia — 
Jouction  geod^sique  de  la  Sardaigne 
an  continent :  A.  Mori,  579  f 

Saribhek-Khan,  Cilicia,  370,  371 

Soros  river,  Cilicia,  360-364 

Satchell,  Cy  Notes  to  accompany  Map  of 
the  Yavary,  437  ♦ 

Sanerwein,  C.,  Reunion  de  la  Commission 
de  Nomenclature  sub-oc^oiique  k  Wies- 
baden, 479 1 

Savaii  — 

Vulkanischen  Ausbiiiehe  auf  Sawaii 
G.Wegener,  lllf 

Savoy — 

Uautc-Savoie.       Guide    du    Touriste: 

M.  LeRoux,  711t 
Stiyoie.    Guide  du  Touriste ;  J.  Beyil 

and  Corcelle,  711 1 
Saxony — 
Antbropogeographisohe  Studien  in  dor 

Sacheischen  Schxreiz:  J.  Stabler,  468t 
BeydlkernuK  Sachsens  naoh  Geschleoht, 

Alter  und  Familienstand:  G.  W&ch- 

ter,  468  f 


Saxon  y— eon  <mtie^. 
Dresden  und  die  Sachsische  Sohweiz : 

S.  Bnge,  340  f 
Sachsischen    Stadte  im   19.  Jah'rhun- 
dert:  G.  Wachter,  468t 

Say-fong.  une  yille  morte:  G.  Maspero, 
224  + 

Scars  of  Yorkshire,  yegetation  of,  168 

Sch&fer,  B.,  Hrohturen  in  den  Alpen, 
Spanien,  Nordafrika,  Kalifomien  und 
Mexiko,  »24  § 

Scbaffer.  F.,  Neue  gedogische  Studien 
im  siidostliohen  Kleinasien,  472  f 

Scbaffer,  F.  X.,  Cilicia,  225  f 

Scbanz.  M.,  West-Afrika,  108 1, 554  § 

Schei,  P.,  Norwegian  North  Polar  Expedi- 
tion. Summary  of  Geological  Results, 
56*;  Preliminary  Report  on  the  Geo- 
logical Obsenrations  made  during  the 
Second  Norwegian  Polar  Expedition  of 
the  Fram,  587  f 

Soherman,  L.,  Register  zu  den  Jahres- 
berichten  der  Geographischen  Geeell- 
schaft  in  Mdnchen,  351  f 

Scherzer,  K.  R.  yon :  E.  Krupitz,  480  f 

Schilling-See  in  East  Prussia,  G.  Braun's 
soundings  of  the,  208  § 

Schkopp,  E.  y.,  Zwergyolker  in  Eamemn, 
345 1 

SchlaRintweit,  M..  Die  H&fen  der  syr- 
ischen  KUste  und  die  Deutsche  Leyante- 
Linie,  344  f 

Schleswig — 
Diincn  an  der  Westkuste  yon  Schles- 
wig, Die   Entwickelungs-gesohiohte 
der :  J.  Reinke,  468  f 

Schnurpfeil,  H.,  In  den  Steppengebieten 
Deutsoh-Ost-Afrikas,  473  f 

Schooner,  J.  G.,  Aland,  467  f 

Schemers,  H.,  Ein  geographischer  Aub- 

flug  nacli  Thtiringen,  104  f 
Schopp,  H.,  Beitr'age  zur  Kenntnis  der 

diluvialen  Flnsssdiotter  im  westlichen 

Rbeinhessen,  711 1 
Sobott,  G.,  Die  diesj&hrige  grosse  Eistrift 

an  der  Ostkanto  der  Neufundlandbank, 

230 1 
Schrader,  M.  F.,  Note   sur   la   Feuille 
4  de  la  Carte  des  Pyr^^s  Centrales, 

340 1 
Schrader  and  Spencer,  Messrs.,  on  the 

geology  and  mineral  resonrcM  of  tbe 

Copper  Riyer  Basin,  214 
Solirameier,    Dr.,    Die   Grundlagen   der 

wirtschaftlichen  Entwicklung  in  Kiaut- 

schou,  470  t 
Scbroeder,  H.,  Auf  der  Rcise  naoh  Saypan 

(Mariannen),  476  f 
Schurts,  H.,  Die  Merknnft  der  Moriori, 

348 1 
Schurtz,  Heinricb,  (biography) :  F.  Ratiel, 

719 1 
Sohutz,  A.,  Die  Halophilen  Phauerogamen 

Mittehleutsclilands,  711 1 

Schutz,  E.  H.,  Die  Lehre  yon  dem  Wesen 

und  den  Wanderungen  der   magnet- 

ischen  Pole  der  Erde,  281  f 
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8<'hwarz,  E.,  The  Volcanoes  of  Griqualand 

East,  472 1 :  jm  Rogers,  A.  W. 
Scientific  Literature,  International  Oata- 
loffue  of,  Geogn^phy  Mathematical  and 
Phyaical,  230 1,  560  §;  Geology,  112  f; 
Physical  Anthropology,  718  t 
Bcohel,  A. :  Me  Lehmann,  R. 
Scobel,  A.,  Thuringen,  711 1 
Sooly,  Loch,  Bath y metrical  Survey  of,  529 
Scotland— 

Bathymctrical    Surrey  of  the  Fresh- 
water Lochs  of:  Sir  J.  Murray  and  L. 
Pullar,  237  *,  621  • 
Memoirs   of   the    Geological   Borvey, 

842 1 
Note  on  buried  River  Channel  of  the 

Almond :  H.  M.  Cadell,  712 1 
Ptolemy's   Scotland  a.d.  140,  and  the 
Latest  Upheaval  on  the  West  Coast, 
letter  from  £.  D.  Maloolm  on,  96 
Thorough  Guide  Series :  Scotland,  Part 
I.  Edinburgh,  Glasgow,  etc. :  M.  J.  B. 
Baddeley,  341  f 
Sooison,  Mr.,  remarks  on  Qeographical 

Education,  552 
Soott,  Captain,  letter  from  President  and 
Oonnoil  of  R.G.S.  to,  686 ;  Report  on 
the    National    AntaroUc    Expiedition, 
«)• 
Sorivenor,  J.  B.,  Notes  on  the  Geology  of 

Patagonia,  229 1 
Sea    Water,    Examination    of,    by    an 

Optical  Method :  J.  J.  Manley,  118  f 
Sechuan — 
Boutes  da  Se-tchouen,  Aper^u  sur  les, 
470 1 
Seokt,  H^  Die  Fortschritte  der  Flora  des 

Krakatan,  582 1 
Sedimentation    Experiments  and    Theo- 
ries :  J.  Joly,  281  f 
Segar,  H.  W.,  the  Flood  of  Gold,  589 1 
ScfcODAao,    Marquis   de,    Itineraires    ao 
Maioo    du,  284t;    Le  Maroc,  583t: 
VoTagee  au  Maroo,  318  §,  845  f, 
Seidei,  H^  Die  deuteohen  Salomo-Inseln 
•cost  und    ietit,    lllf:    Klima   nod 
Wetter  auf  den  Marianea,  lllf 


Existence  de  deux  grands  ooelea 
d*inetab«lite  sismiqiie  maxima :  M.  de 
Balloie,  479 1 

Le  Tokmnisme :  Baron  O.  van  Ertbom. 
589t 

Xonvelle  th^xie  de  Texplosioii  to1< 
oanknie  basee  sor  la  combinaimD  des 
vnes  de  O.  Tan  &thom,  avee  lee  ex- 
perieni*e*  et  theies  de  A.  Gaatier  et 
A.  Bnin  et  avec  U  th«»rie  de  A. 
Stnbel :  E.  v;ui  den  Broeck,  TlSf 
Sele  rirer,  Italy,  Dit^siob  of  the,  5<W 
SelooB,  F.  C^'joumeT  in  centiml  Xew- 

loQAdland,  o»^ 
Seoeca.  Lake.  **  Gons  ~  cL  W.  A.  ProKer 

Ott  the  Origin  of,  57i  § 

,;> I 


Vo>^afe    d*s£uree     au    Se'of^al 


Senfft,    A.,    Ethnographische     Beiiiaje 

aber  die  KarolineniDsel  Yap,  229  f 
Serrania  del  Darien,  676,  677 
Sevean,  Sur  les  effondreaipnts  de  la  plaine 

de  :  G.  F.  DoUfna,  578  f 
Seward    Peninsula    in     Alaska,    A.    E 

Brooks*  explorations  in,  87 
Shang-tn,  Mongolia,  493 
Shantung — 

Hauptaichliohsten  Aoafkihrariikel 

SchantuDgs:  Haaptnaana  Maercker, 
718 1 

Schantungs  wirtaehafUiobe  Bedetatnng : 
A.  Gaederts,  224  f 
Shaohing,  The  Ancient  City  of:    W.  G. 

Wabhe,  581  f 
Shari  river — 

Shari  Basin,    M.  Chevalier'a  explora- 
tions in  the,  569 §,  583t 

Sources  of  the  Shari.   1ft.    Cheralier^s 
expedition  to  the,  85  § 
Shedd,  W.  A,  The  Syrians  of  Peisia  and 

Eastern  Turkey,  582  f 

ShirwB,  Lake,  DesiooatioQ  of,  459 

Shoemaker,  M.  M.,  The  Gz«at  Siberian 

RaUway,317§,471t 
Siam — 

Chemins  de  fer  an  Siam  et  lea  riralites 

anglo-alMmandea,  343  f 
Question  dn  Siam :  F.  Dekmele.  582 1 
Siberia— 
Apereu  sur  I'Etbnogxapbie  dee  TAookt- 

ches  d*api^  les  eoQectiQiia  de  X.  L. 

Gondatti  dn  Mua^  Ktbaogr^pliiqae 

de  r  Acad^mie  Imperiale  dea  Scaenees 

de  S.  Petenbonrg:  W.  H.   Boeosax. 

714 1  ^ 

Asie  ruase  et  en  Rrtrfitnc  Orient  -   P 

Labb^  106 1 
Dnrch  die  Maadscbmei  and  Sibirii^* 

B.Zabel,816§ 
Excuraion  an  Mont  de  Bonrine^kban  ea 

ele',  1900:  X.  G.  Titowaki,  224  f 
ExploratioBS     g&ilogiqiBea     da^     las 

HegkDs  aurif^reade  Itt  Sibsic^  343t. 

Ditto:  A.MelateretK.Ixbitaky  10<* 
Great  Sibman  Baflamy :  M.  M.  ghoc- 

maker.  817  § 
Greater  Bnasia :  W.  Gerraie;.  90C  § 
loe.  Diatribotioa  of«  and  tbe  Cooiiftitx 

of  tbe  XaTigatkai  te>  Sibec^  -  A,  T 

yamek,849t 
Real  Siberia,  togelber  wiOi  am  Aeeom 

of  a  D^h  throogb  MaacbvriA  -  J  F 

Frader.815§ 
BaaBland  auf  deaa  Wece  z^^  Torb«e- 

schaft  in  Ottaaien :  H.  Tocplcr.  "f^t  * 
Siberian  Eailvay — 

Great  Siberian  Railway  &i?^  S^  P^Ccs- 

burg  to  Pekin:   X.   K.   Sfl 

471 1 

Sieger.  E-,  Wohia  gt^ocvii  «ije 

478 1  ^^ 

Siora  de  Baodo,  677 

Sierra  Leone — 

AdraDce  of  v>ar  Wcat  A&ieajB.   E^mati" 
C  R  Walli*.  5SI  t  t^aotp- 


INDKX. 


769 


Sierra  Madre  of  Mexico,  Geology  of  the, 

W.  H.  Weed  on  the,  462  § 
Sierra  Nevada— 

£levation8    of    Peaks    in    the    Sierra 
Nevada  Mountains,  Table  of:  J.  N. 
Le  Ck)nte,  474  f 
Forest    Conditions    in    the    Northern 
Sierra  Nevada :  J.  B.  Lei  berg,  474  f 
Pioneering  in  the  Sierra  Nevada:  C. 
Einsr,  321  § 
Sievers,  W.,  Zur  Schreibweiseder  Orta-  und 

Stammes-namen  in  Sfidamerika,  111  f 
Silberrad,    C.    A.,    History  of   Western 

Buudolkhand,  713  f 
Silent  Trade,  The.    A  contribution  to  the 
Early  History  of  Human  Interooorse: 
P.  J.  H.  Grierson,  689  f 
Simonds,  F.  W.,  A  Record  of  the  Geology 

of  Texas,  347 1 
Simplon — 

Le  Percement  du  Simplon :  G.  Goegg, 
580 1 

Perfuracidn  del  tiinel  del  Simplon :  J. 
V.  Gim^nez,  469  f 

Voies  d*acc^  au  Simplon :  A.  Papelier, 
841 1 
Sind,  the  Province  of :  H.  M.  Bird  wood, 

342  t 
Singer,  H.,  Die  Deutsche  Afrikaforsobung, 

107  t ;  Kartog^phische  Arbeiten  iiber 

die  deutschen  Schutzgcbiete,  590  f 
Sioussat,  St.  G.  L.,  Economics  and  Politics 

in  Maryland,  1720-1750,  and  the  Public 

Services  of  D.  Dulany  the  Elder,  716  f 
Sistan,  Investigations  in,  DOUEtde  by  G.  P. 

Tate,  209 
Skeats,  E.  W.,  The  Chemical  Ck)mpoBition 

of    Limestone    from    Upraised    Coral 

Islands,  478  f 
Skey,  H.,  Notes  on  the  Aurora  in  the 

Southern  Hemisphere,  588 1 
Skiach,  Loch,  Bathymetrical  Survey  of, 

583 
Slater's  Queensland  Almanac,  Directory, 

and  Gazetteer  for  1903.  .717  f 
Sledge  flags  of  the  Discovery  Expedition, 

302,  303 
Smith,  G.,  Alexander  Grant,  His  Auto- 
biography and  Letters,  232  f 
Smith,  G.  0.,  Anticlinal  Mountain  Bidges 

Central  Washington,  228  t 
Smith,  H.  I.,  Shell  Heaps  of  the  Lower 

Eraser  River,  British  Columbia,  227  f 
Smith,  J.  R ,  An  Economic  Map  of  the 

Argentine      Republic,     234  f;       The 

Economic  Geography  of  the  Argentine 

Republic,  347  f 
Smith,  S.  P.,  Nine  Island  and  its  People, 

587  t 
Smith,  W.  G.,  Award  to,  100 ;  Botanical 

Survey  for  Local  Naturalists*  Sodeties, 

589 1 ;  On  the  value  of  observatioii  of 

features  of  vegetation  in  geographical 

exploration,  547 
Smith,  W.  G.,  and  W.  M.  Rankin.  The 

Geographical  Distribution  of  Vegetation 

in  Yorkshire.  149  • 


Snowdonia,  Lakes  of,  T.  J.  Jehu*s  Surveys 

of,  454  § 
Snowdonia  and  Eastern  Carnarvonshire 
Bathymetrical  and   Geological  Study 
of  the  Lakes  of :  T.  J.  Jehu,  224  f,  454  § 
Sofia— 
Klima   von :    A.    Ischirkoff   und    C. 
Eassner,  103  f 
Sokolow,  N.,  Der  Mins-Liman  und  die 
Entstehungszeit  der  Limane  Siid-Buss- 
lands,  841  f 
Sokolowsky,  A.,  Kannibalismus,  113 1 
Sokotra — 
Geologie  der  Inseln  Sokotra,   S^mha 
und  *Abd  el  Eftri :  F.  KoMmat,  845 1 
Sokotra    and     Abd-el-Euri,     Natural 
History  of:    W.    R.    Ogilvie-Grant 
and  H.  O.  Forbes,  715 1 
Solar  Radiation  and  Earth  Temperatures : 

C.  G.  Knott,  231  f 
Solger.  F.,Woher  stammen  die  Cooooliihen 

des  Tiefseeichlammes  ?  589  f 
Sollas,  W.  J.,  The  Figure  of  the  Earth, 

230 1 
Solomon  Islands — 
Deutschen   Salomo-Inseln    Bonst    und 
jetzt :  H.  Seidel,  111  t 
Somaliland — 
Rising   of    the    Mullah    Muhammed 
Abdullah  in  Somaliland,  Correspon- 
denoe  respeotlDg  the,  474  f 
Somali  and  Gblla  countries.  Count  E. 
Wiokenburg's  journey  through  the, 
698  § 
Somali  Language,  Notes  on  the,  with 
examples  of   Phrases  and    Conver- 
satiouil  Sentences:   J.  W.  C.  Kirk. 

715 1 
Somalia — 
Mat<^iaux  d'^tudes  sur  les  pays  Musul- 
mans.  LesOomlllis :  G.  Ferrand,  846  f 
Soro  Lake — 
iBgagropila  Sauteri  du  lac  de  Boro :  C. 
Wesenberg-Lund,  467  f 
Sorrentine  Peninsula,  changes  of  level  of 
^  the,  139 
Soiitarid,  M.,  Durch  Albanien  und  Make- 

donien,  341 1 
Sound,  Passage  of,  through  the   Atmo- 
sphere :  C.  V.  Boys,  478  f 
Southport,  British  Association  Meeting 

at,  544 
Souvenirs  du  Tanganyika  :  Mgr.  Dupont, 

844 1 
Spain — 
Maps :  Mapa  Topografica  de  Espafia : 
Direocion     General     del     Institute 
Geografioo  y  Estadistico,  593  f 
Spanish  Guinea  ~ 
Map:      Muni.     Guinea     Continental 
Espaiiola :  E.  d* Almonte,  596  f 
Spanish  Prinoipia — Part  i.  A  First  Spanish 

Course :  H.  J.  Weintz,  114  f 
Speleology— 
xiv*    et    xv^   oampagnes    souterraines 
(1901  et  1902):  E.  A.  Martel,  589  f 
Spencer :  see  Schiader 
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Spherical    Maps    and    Beliefs,    On :    £. 

Reclus,  290  * 
Spitsbergen  — 
Travaux  de  ]'Ex]>^dition  russo-sn^oise 
poar  la  mesore  d'un  arc  de  m^dien 
au  Spitzberg :  A.  Hansky,  478  f 
Sprengel,  Biatthias  Christian  (biography) : 

B.  F.  H&nsch,  719  f 
Sprigade,  P.,  and  M.  Motsel,  Karte  von 

Deutsch.Ostafrika,  117  f 
Squinabol,  S.,  Une  excursion  k  Capraootta 

ea  Molise,  579 1 
Srdn     Smeur,     Lochan,     Bathymetrical 

Survey  of,  255 
Stagnum  Baiarum,  277 
Stahl,   A.    F.,    Yon   der    kankasisohen 

Grenze  nach  Tabriz  und  Kaswin,  106  f 
Stainier,  X.,  Description  des  gites  jn^tal- 

lifi^res  de  la  Belgiqae,  IcSf;   Etudes 

sur  le  bassin  houiller  du  Nord  de  la 

Belgiqoe,  103  f 
Stanford,  £.,  China  and  Japan,  Empires 

of  (map),  721  f ;    Constantinople  and 

Calcutta,  a  map  of  the  countries  be- 
tween, 721 1 
Stanford,  W.,  Map  of  the  Thames  from 

Laleham  to  Kingston,  482  f 
Stange,  P.,  Die  Regelund  des  argentinisch- 

chilenischen  Grenzstreites,  110  f 
Stankewitsch,     B.      W.,      Magnetiscbe 

MessungOD,  ausgefQhrt  im  Pamir,  471  f 
Stanton,   £.  A.,  Great  Marshes  of  the 

White    Nile,    715 f;     Niger -Benue- 

Tchadsee  •  Expedition.      Beise      nach 

Bomu,  715 1 
Station  l^ointer  and  the  manner  of  fixing 

a  Ship's  position  by  its  aid,  349  f 
Stauffenberg,  Freiherm    von,  Ein    Ritt 

durch  die  ostliche  Mongolei,  105  f 
Stavenhagen,  W.,  Adriatische  Meer,  710  f 
Stead,  G.,  Notes  on  the  Surface  Geology 

of  New  Brunswick,  109  f 
StefTen,  H.,  Das  Chilenisch-Argentinische 

Grenzgebiet  unter  besonderer  Berilck- 

sichtigung  Patagoniens,  476  f;   Reise- 

uotizen  aus  West-Patagonien,  229  f 
Stein,  M.  A., Sand-buried  Ruins  in  Khotan, 

342 1,  449 1 
Sttfinduchncr,  Dr.,  expedition  to  Eastern 

Brazil,  701  § 
Steindorff,  G.,  Beise  von  Kairo  durch  die 

libysche    Wiiste     zur    Ammons-Oase, 

107t 
Steinhausjr,  A.,  Karte  von  Siidost-Europa, 

480 1 
Steinmann,    Prof.,     expedition     to    the 

Bolivian  Andes,  88 
Sternberg,  F.  R.,  Photographs  of  Burma, 

GOO  t ;  Photographs  of  Ceylon,  354  t 
Stewart,  C.  E.,  On  the  Original  Home  of 

the  Tiger,  479  t,  573  § 
Stielers      Hand-Atlas,      Neue,      neunte 

Lieferungs-Ausgabe  von,  118  f,  483  f  , 

598  t,  724 1 
Stockum,  A.  J.  van,  expedition   to   the 

Sardmacca  river,  217  § 
Stone,  A.  J.,  On  the  North-West  Passage 


and  the  GircnmnaTig^ation  of  Americs, 
477 1 
Straohey,  Sir  J.,  India,  it^  Adzninistiation 

and  Progress,  224  f 
Strahan,  A^  B.  H.    Tiddeman  and  W. 
Gibson,  Geology  of  the  8.  Wales  Gosl- 
field,  470 1 
Struck,   A.,   Die    Ifaoedoniachen    Seen. 
469 1 ;  Montenegro  nnd  sein  EZisenbahn- 
projekt,  469  t 
Stubel,     A.,     Ueber      die       Oenetische 
Yerschiedenheit   Vnlkaninnher   Berge, 
281 1 
St&bler,       J.,       Anthropoi^eograpbische 
Studien  in  der  Sachsisc^en  Bchweis, 
468  t 
Sudan — 
Anglo-Egyptian  Sudan  in  1902,  Lord 

(>omer*s  report,  82  § 
Central :  BasChari,  rive  Bud  da  Tchad 
at  Bahr  el  Ghazal,  aveo  introdaction 
de  G.  Destenave :  B.  l^aboia,  715  f 
Fossiles  du    Soudaa,  Bur    deox   nou- 

veaux ;  A.  de  Lapparent,  473  f 
French :  Mission  scientiOque  an  Ghari 
et  au  Tchad:    A.  Chevalier,  473 f; 
Sur    nne    formation    marine    d*ige 
tertiaire  au  Soudan  fran^aise :  A.  de 
Lapparent,  211  §,  473  f 
Mer    lut^tienne  au   Soudan,    Bur    les 
traces  de  la :  M.  de  Lapparent,  346 1 
Tchad,  Deux  armies  de  oonunandement 
dans  la  region  du :    G.  I>e8tenave, 
715 1 
Territoires  pris  k  bail  du  Hant  Nil :  A. 

J.  Wauters,  108  f 
Wonders  of  the :  J.  Ward,  344  f 
Suess,  E.,  on  the  Structure  and  Surface 

Features  of  Austria,  562  § 
Suess,  F.  E. :  $te  Duner,  C. 
Sumatra — 
Mededeelingen  betreffende  do  Atjehsche 

onderhoorigheden,  471 1 
Pflanzer-  una  Jagerleben  auf  Sumatra  : 

E.  Otto,  106 1 
Tabac  k  Sumatra :  O.  J.  A.  Collet,  471 1 
Sundribuns,  Flora  of  the  :  D.  Prain,  342  f, 

565§ 
Supan,  A.,  GmndxQge  der  physischen 
Erdkunde,  230t;  Grundzuge  der  Erd- 
kunde,  3rd  edit,  694  §  :  Terminology  of 
the  forms  of  sub-oceauic  relief  proposed 
by,  192;  Terminologie  der  wicbtig- 
sten      imterseeischen       Bodenformen, 

589  t 
Surveying — 
Aids  to  Land-Surveying :  J.  C.  Clancy, 

588  t 
Directiven    zur    Aasgleicbung     tris^ 

nometrischer  Messungen  auf  analy- 

tischgeometriscber    Gmndlage :    A. 

Weixler,  349 1 
Instruments,  les  Methodea  et  le  Dessin 

topographiques,  Recherches  sur  les: 

A.  Laussedat.  588 1 
Stereophotogrammetrie :  A.  von  HiibL 

349 1 
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Surveying — continued, 
Stereoscopic   Method  of  Piiotographio 

Surveying :  H.  G.  Fourcade,  478 1 
Trait^  du  Nivellement,  comprenant  lea 
Principes  G^^n^mux,  etc. :  J.  Daplesis, 
349 1 
Sverdrup,  Captain  O.,  Arctic  expedition 
of,    7;    Der    festlige    Sverdrup-M0de, 
587 1;  The  Second  Norwegian  Polar 
Expedition  in  the  Fram,  38  *,  478  f 
Svyechnikoff,  A.  I.,  Cattle   breeding  in 

North-Eastern  Mongolia,  224 1 
Sweden — 
Angermanalfvens       flodomrade :       K. 

o  Ahlenius,  223 1 

Angerman    Kiver,    Baain    of   the,    K. 

Ahlenius's  Study  of  the,  563  § 
Geologisk  Beskrif uing  ofver  Nerika :  A. 

Blomberg  ooh  G.  Holm,  223  f 
Geologisk  Beskrifning  ofver  Blekinge 

L&n :  A.  Blomberg  och  H.  Lundbohm, 

223 1 
KinnekuUe.    Dees    Geologi    och    den 
tekniske  Anvandningen  af  dess  Ber- 
garter  G.  Holm  och  H.  Munthe,  223 1 

o 

Svenska    TuristforeningenB    Araakrift, 

341 1 
Sveriges  Earta  tiden  till  omkring  1850 : 

S.  Lonborg,  679  f 
Trade  of  Stockholm  and  East  Coaat  of 

Sweden  (Foreign  Office  Bep.),  469  t 
Switzerland — 
Alpes  auisses,  Sur    lea  baasins  ferm^ 

des:   M.  Lugeon,  M.  Bicklin,  et  F. 

Perriraz,  223t 
Guide  to  Switzerland  :  Macmillan  &  Co., 

223 1 
Kartographie,  Fortschritte  in  der:  F. 

Becker,  580  f 
Lake  Basing  of.  Dr.  Preller  on  the  Age 

of  the,  79  § 
Switzerland  and  the  adjacent  portiona 

of  Italy,  etc.,  Handbook  for  Travellers : 

K.  Baedeker,  469  t 
Tableaux  graphiques  des  obaervationa 

hydrom^triques  suisses,  etc.,  223  f 
Table  de  K^oapitulatioii  des  Principaox 

Besultata    des    obaervationa    hydro- 

m^triquea  snisscs  pour  I'ann^,  1894., 

223 1 
Urgeschichte    Graubiindens  mit    Ein- 

schluss  der  Romerzeit :  J.  Heierli  und 

W.  Oechsli,  341  f 
Sykes,  C.  A.,  Service  and  Sport  on  the 

Tropical  Nile,  225 1,  554  § 
Sykes,  [Major  P.  M.],  Trade  of  Eerman 

Consular  District,  1902-1903.. 714 f 
Sykes,    P.    M.,     Southern    Persia    and 

Baluchistan,  471  f 
Syria — 
En  Syrie  :  M.  Castiau,  225  f 
H'afen    der    syrisohen  Kiiste  und  die 

Deutsche  Levante-Linie :  M.   Schla- 

gintwoit,  344 1 
Mission  dana  les  regions  d^sortiquea  de 

la  Syrie  moyenne :  B.  Dussaud  et  F. 

Macler,  582  f 


Syria — continued. 
Mythologie    Syrienne,    Notes    de:    B. 
Duaaand,  582  f 

T. 

Tables  in  English,  Calculating:   J.  C 

Clancy,  588 1 
Taboga  island,  683 
Tacliiapo,  Bio,  Bolivia,  614  and  note 
Taillis,  J.   du,  Le   Transsaharien    est-il 

possible?  108 1 
Tambopata    river,  Peru,  exploration    of, 

672.  673 
Tanah  Morah  bay,  Dutch  New  Guinea, 

465 
Tancredi,  A.  M.,  Sul  Clima  di  Addi-Ugri 

(Colonia  Eritrea),  344  t 
Tanganyika — 

Map :   Tanganyika    Conceaaions    Ltd., 
G.  Grcy^s  Alaps  showing  Exploration 
and  Discoveries,  117  f 
Problem  of,  letter  from  W.  T.  Blanford 

on  the,  92 
Tanganyika-Dam  pfer-Expedition,  1898- 

1901 :  F.  Waechter,  472  f 
Tanganyika  Problem,  The:   J.   E.  S. 
Moore.  344 1 
Taquin,  A.,    Lea    lies    Canaries    et   lea 

Parages  de  Pfiche  Canariens,  344  f 
Tarire  river,  680 
Tarsus — 
Bead  from  Tarsus  to  the  Cilician  Gates,. 

868 
Boman  Bead,  374 
Taiaus,  Cilicia,  365 
Tasmania — 
Contribution  to  the  Physiography  of: 

W.  V.  Logge,  717  f 
Practical  Astronomy  in,  and  a  proposal 
for  a  school    thereof:   A.  McAulay, 

717 1 
Timber  Industry  :  A.  O.  Green,  717  t 

Tate,  G.  P.,  Investigations  in  Sistan,  209 

Tate,  Mr.,  journey  to  the  Bcndile  country, 

699 
Taurus — 

Ptisses  of  the,  366 

Boad  across  Taurus,  365 
Tawareks,  Masketl,  A  Search  for  the  :  W. 

J.  H.  King,  345  f 
Tay  Basin,  Lochs  of  the,  Bathy metrical 

Survey  of.  246,  522,  524 
Taylor,  T.  U.,  The  Water  Power  of  Texas, 

347  t 

Tea  Industry  of  the  Caucasus,  565 

Teall,  J.  J.  H.,  remarks  on  "  Earth-move- 
ments in  the  Bay  of  Naples,"  286 

Tejumanas,  Bio,  Bolivia,  613 

Tekir  summit  of  the  Cilician  Gates  Boute, 
381 

Telegraph  Cables — 

Cables  tel^graphiques  sous-mar  ins:  L. 

Gamard,  350  f 
B^seau  mondial  de  cables  aous-marins  : 
A.  Brisse,  350  f 

Telegraphs,  Imperial,  479  t 

Teliri :  tee  Tarire 
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Temperature — 

Aeronautiflchen      Obeervatorium     iibcr 
Temperatur-Umkehmngcn :  B.  Ass- 
mann,  478 1 
Temperaturschwankongen    anf    hoben 

Bergen :  M.  Margules,  230  f 
Variations      simaltan^cs     des     facbes 
solaires  et  des  temperatures  terrestres : 
A.  Angot,  478  t 
Tennessee — 

Cincianati  Group  in  Western  Tennessee : 
A.  P.  Foerste,  475t 
Terelcbi  Gol,  Mongolia,  512 
Termination  Land,  Antarctic,  195 
Terminology  and  Nomenclature    of  tbe 
Forms  of  Sub-Oceanic  Belief,  Gonmiittee 
on,  191 
Terra  Nova  Antarctic  relief  expedition, 

703 
Terra  Nova  Lake  and  River,  Newfound- 
land, 308 
Terrestrial  Magnetism — 
Alpinisme  ct  les  Etudes  de  Magn^tisme 

Terreetre  :  E.  Matbias,  231  f 
Lebre  von  dem  Wesen  und  den  Wan- 
derungen  der  magnetiscben  Pole  der 
Erde  :  E.  H.  Sobiitz,  231 1 
Terrestrial  Magnetism  in  its  Relation 
to  Geograpby :  E.  W.  Creak,  488  • 
Terrier,  A.,  Les  ^v^nemtnts  de  Figuig, 

584 1 
Texas- 
Development  of  tbe  Present  Railway 

System :  R.  A.  Tbomson,  347  t 
Geology  of  Texas,  A  Record  of  tbe :  F. 

W.Simonds,  347t 
Red  Sandstone  of  tbe  Diabolo  Moun- 
tains :  E.  T.  Dumble,  347  t 
Water  Power  of  Texas :  T.  U.  Taylor, 
347  t 
Tbacber,  J.  B.,  Cbristopber   Columbus, 

His  Life,  Work,  etc.,  231  f,  589  f 
Tbames — 
Map  of  tbe  Tbames  from  Lalebam  to 
Kingston  :  W.  Stanford,  482 1 
Tbeobald,  F.  V.,  British  Museum  (Natural 
History).     First  Report   on   Economic 
Zoology,    718 1;      Monograph    of   tbe 
Mosquitoes,  719  f 
Thirring,  G.,  (Biography  of)  Dr.  Jobann 

Jank  5,  350  f 
Thomas,  D.  A.,  Growth  and  Direction  of 
our  Foreign  Trade  in  Coal  during  the 
last  Half  Century,  718  f 
Thompson,  R.  A.,  The  Development  of  the 

Pretient  Texas  Railway  System,  847 1 
Thomson,  J.  P.,  The  Physical  Geography 

of  Australia.  V.  Geology,  348  f 
Thomson,  P.,  remarks  on  '*  Expedition  to 

Caupolican  Bolivia,  1901-19U2,"  645 
Thorodd8en,T.,  Geografiske  og  geologiske 
Undersogelser  ved  sydlige  Del  af  Fax- 
afldi  paa  Island,  340  t,  579  f 
Thoulet,  J.,  Rcsultats  des  Campagnes 
Scientifiques  accomplies  sur  son  yacht 
par  A.  de  Monaco,  113  f;  scheme  for 
constructing  a  cbart  of  the  oceans,  192 


Thuringia — 
Gtoograpbiaober  Anafla^  iiAoh  Thurin- 

gen :  H.  Bchomen,  104  f 
Thuringen  :  A.  Soobel,  711 1 
Tbwaitee,  R.  G.,  Tbe  Jesnit  Belations  and 

Allied  Documents,  109  f 
Tian  Shan- 
Maps:  Carta  del  Tian   Boian  Gentrale 
oon  I'itinerario  della  spediztone  del 
Principe  Bcipione  Borgnese,  234 1 
Morpbologie  des  sentralen  Tien-aohan : 
Ml  Friederiohaen,  581  f 
Tibet- 
British  expedition  into,  under  Colonel 

F.  E.  Youngbusband,  697 
Photographs  of  Tibetan  *«omio8":  G. 

Milbis,  286 1 
Seen  in  Tibet :  S.  Hedin ,  842 1 
Soci^t^    des    Missiona-Ktrang^res :   A. 

Launay,  713  f 
Western,  Captain  Bawling's  snrTeys  in, 
696 
Tioata  ridge,  Bolivian  Cordillera,  602 
Tiddeman,  R.  H. :  see  Strahan,  A. 
Tides,  Varieties  of:   A.  Biownlie,  589 1; 
Tide  Predictor,  Simple  form  of:  B.  W. 
Chapman,  718 1 
Tientsin- 
Map:    Tien-Tsin   (Serrice    G^g.    de 
rindo-Chine),  595  f 
Tiger,  On  tbe  Original  Home  of  the :  C. 

E.  Stewart,  479  f,  573  § 
Tigris- 
Restoration  of  tbe  Ancient   Irrigation 
Works  on  the:    Sir   W.    Willcocks, 
107 1,  327  § 
Timgad — 
Une  Yille  enti^re  exbum^  da  sable, 

472 1 
Tintagel  and  Davidstow  Diatriot,  G^eology 

of  the :  J.  Parkinson,  580  f 
Tipuani,  Rio,  Bolivia,  tribntaries  of  tbe, 

602 
Tipuani  valley,  Bolivia,   601   and  noU, 

606  noU 
Titovski,  N.  G.,  Excursion  an  Mont  de 

Bourine-khan  en  dte,  1900.  .224  f 
Toepfer,  H.,  Die  deutsche   Nordaeekiiste 
in  alter  und  nener  Zeit,  468 1 ;  Rnasland 
auf  dem  Wege  zur  YerherrBchaft  in 
Ostasien,  224 1 
Togo— 
Bassarivolk,  Das :  H.  Klose,  584  f 
Besuch  des  Missioninapektors   A   W. 
Sobreiber  auf  dem  Arbeita-gebiet  der 
Nord-deutscben  Mission  in  Togo :  K. 
Fies,  474 1 
Grenzverbaltnisse  nnd   Bisenbahnpro- 
jekt  in  Togo :  E.  Heim,  227  f 
Tonyukuk,  Tomb  of,  516 
Tore,  Boca  del,  681 
Torres  Straits- 
Cambridge  Anthropological  Expedition 
to,  Reports,  348 1 
ToBcanelli — 

Toscanelli,  La  lettre  et  la  oarte  de,  gur 
la  route  des  Indes  par  TOueat  adret- 
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ToBoanelli—contintted, 

86eB  en  1474,  au  Portugais  Fernam 
Martins  et  transmises   plus  tard  k 
Cbristopbe  Colomb.   Etude  critique, 
etc.,  par  H.  Yignaad :  G.  Marcel,  590  f 
Tosoanelli  and  uolumbos.  Letters  to  Sir 
C.  Markham  and  G.  B.  Beazlej,  with 
an  Introdnctory  Note  and  the  Biblio- 
graphy of  the  CoDtro?ersy,  113 1 
Toscanelli  and  Columbus,  A  l^etter  from 
Sir  G.  Markham  and  Reply  from  H. 
Vignaud,  350 1 
Toscanelli  k  Ghristophe    Golomb,  La 
lettre  de :  J.  Mees,  350  f 
Touat,   Les   oasis   dn:   Gapt.    Toumier, 

583 1 
Tournier,   Gapt,   Les    oasis    de    Touat, 

583 1 
Tower,  W.  S.,  Glimate  of  the  Philippinea, 

714 1 
Trampler,  R.,  Die  geographische  Abtei- 
lung  der  osterreichischen  Lehrmittel- 
ausstellung,  590  f 
Transkei  Gap:    A.  W.  Rogers  and  E. 

Schwarz,  472  f,  570 
Travel— 
Proohaskas  lUustrierte  Jahrbfloher :  W. 
Berdrow,  232  f 
Treacher,  W.  H.,  Malay  States,  Annual 

Report  of,  1902.. 714 1 
Triangulation — 

Adjustment  of  Triangulation  by  Least 
Squares :  C.  E.  Adams,  588  f 
Trinder,   H.  W.,  letter  from,  on  Stone 

Figures  in  Gbina,  338 
Tripoli— 

A  travers  la  Tripolitaine :   H.  M.  de 

Mathuisieulx,  207  §,  346  f 
New  Journey  of  M.  de  Mathuisieulx  in, 

700  § 
Tripolitania  in :  P.  Mamoli,  715  f 
Tripp,  G.  H.,  Beautiful  Biskra,  714  f 
Troitzkossawfik  et  les  faubourgs  Kiakhta 
et  Oust-Kiakhta  sous  les  rapport  sani- 
taire  etdconomique :  I.  P.  Mlchailowsky, 
106 1 
Tropical    Diseases:    P.    Manson,    114 f, 

558  § 
Tschau-t'cbien,  General,  ein  chinesisoher 
Forschungsreisender  des  zweiten  Jahr- 
hunderts  :  P.  G.  M.  Stenz,  850  t 
Tschepe,      P.,      Vari^t^s      Sinologiques 

No.  22 , .  712  f 
Tschufut-kaleh :  A.  Meyer,  469 1 
Tschulok,  S.,  Das  Seengebiet  des  nordwest- 

lichen  Russland,  469 1 
Tsetse-fly— 

A  Monograph  of  the  Tsetse-Flies :  E. 

E.  Austen  and  H.  J.  Hanson,  719 1 
Surra  on  "  maladie  de  la  tsetsd  **  chez 
les  boeufs,  k  Leopold ville,  114  f 
Tuamotu  Islands — 
Cyclone  des  lies  Tuamotou,  Rapport  sur 
le :  A.  de  Pr^caire,  477  f 
Tuiche,  Rio,  Bolivia,    608;    upper,  623 

and  note 
Tuiru  river,  678 


Tummel,  Loch,  Batbymetrioal  Surrey  of, 

522 
Tummel  branch  of  the  Tay  River,  247 
Tumupasa,  Bolivia,  610;  Indians  of,  611 

and  noU,  612,  613 
Tunis- 
Maps  :    Tunisie    (Service    G^.    de 
r  Arm^).  117  f 
Turk  and  His  Lost  Provinces,  The :  W.  E. 

Curtis,  222  f 
Turkestan — 
Egypte  russe,  Une,  Turkestan  et  Bou- 
;  kharie  :  D.  Levat,  107 1 

Yerwaltung    der    russisohen    Provinz 
Turkestan  :  M.  Hartmann,  582  f 
Turkey- 
Asiatic,  Mining  and  Forestry  in  (Foreign 

Office  Rep.),  456  § 
M^s :   Map  of  European  Turkey  (in 
Turkish  character) :  Turkish  General 
Staff,  593 1 
Mining   Industries    and    Forestry   in 
Turkey  (Foreign  Office  Rep.),  225  f 
Turkish  General  Staff  map  of  European 

Turkey,  593  f 
Tuscany — 
Osservazioni  fisiche  in  Toscana  di  Pier 
Antonio  Micheli :  G.  Dainelli,  104  f 
Tyana  to  Tarsus,  route  from,  888 

U. 

XJcHiMUCHiN,  Mongolia,  501 
Uganda — 
Precis  of  Information  concerninir  the 
Uganda  Protectorate:  E.  M.  Wood- 
ward, 346 1 
Protectorate  Intelligence  Report,  584  f 
Railway.  Africa,  No.  12  (1903).  Report 
by  Mombasa- Victoria  (Uganda)  Rail- 
way Committee  on  Progress  of  Works 
and  Revenue  working,  1902-1903.. 

715  t 
Uhlig,  V. :  see  Dioner,  C,  710  f 
Ular,  A.jRussia,  Manchuria, and  Mongolia, 

581  f 
Ule,  W.,  Niederschlag  und  Abfluss  in 

Mitteleuropa,  103 1 
Uncilla,  S.  D.   y.  Tabasco  en  la  epoca 

precolumbiana,  717  f 
United  Kingdom — 
British  Fisheries  Investigation,  Future 

of:  W.  A.  Herdman,  580 1 
British  Forestry,  Improvement  of:  J. 

Nisbet,  580 1 
British  Rainfall  for  1902 :  H.  S.  Wallis 

and  H.  R.  Mill,  712  t 
Climates  and  Baths  of  Great  Britain 
and  Ireland,  being  the  Report  of  a 
(committee  of  the  Royal  Medical  and 
Gbirurgical  Society  of  London,  74  § 
Cretaceous  Rocks  of  Britain,  482  f 
Gales  on  the    Coasts  of   the  British 
Islands,  Prevalence  of:  F.  J.  Brodie, 

580 1 
Gentleman's  Magazine  Library, English 
Topography  :  F.  A.  Mibe,  104  f 
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United  Kingdom — continued. 

Geological  Survey  of  the  United  Eing- 
dom.  Memoirs  of  the :  A.  J.  Jukes- 

Browne  and  W.  Hill,  580  f ;  Summary 

of  Progress  of  the  Geological  Survey, 

482 1 
Mines  and  Quarries.    General  Report 

and  Statistics:  0.  le  Neve  Foster, 

228  ^ 
Rainfall  of  June,  1903.  .470 1 
Tide  tables  for  British  and  Irish  Ports 

for  1904 :  Captain  H.  R.  Harris  and 

Comm.  A.  Havergal,  712 1 
WirtBohaftsgeographisohe  Studien  aus 

Grossbritannien :    S.    D.    Popescu, 

105 1 
United  States^ 
Census,  Twelfth,  of  the  United  States, 

109 1 
Cycles  of  precipitation :  L.  H.  Murdoch, 

109 1 
Entwicklung  der  Yereinifcten  Staaten 

von  Nordamcrika :  R.  Blum,  585 1 
Fall-Linie  der  S&dostliohen  Yereinigten 

Staaten :  C.  Abbe,  475  f 
Forests,  Les   reserves    foresti^res   des 

Etato-Unis :  M.  Hardy,  585  f 
Geographical   Positions   of   the    Base 
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